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He Who Reads May Run 


T WAS a great day for the human race 
when man first learned to record his 
thoughts and achievements in writing. 

It was perhaps a greater day when the art 
of printing made available to everybody 
who can read, the accumulated and accumu- 
lating knowledge of the race. The thinker, 
the experimenter and the worker can now 
exhibit their thoughts and achievements to 
an audience limited only by its own 
receptivity. The price of admission is that 
only of a book or periodical. 


The work of the world has become so 
complex, we are doing so many more things 
than we used to do, and so many trained 
experimenters and observers are searching 
out new things to do and better ways of 
doing the old things, that it is difficult for 
the ordinary man to keep track of the 
available information even in his own field. 
Hidden in books, magazines and reports are 
facts, methods and processes that would 
lighten labor, reduce costs, improve prod- 
ucts and increase profits were they known 
and applied. The problem is to cull out 
of the flood of literature available in the 
libraries and bookstores that which is of 
possible present or future application and 
make it a part of one’s mental outfit. 


There is an institution in Brussels that 
bristles with information. Ask the attend- 


ant for the available literature upon any 
subject, and he will hand you a stack of 
index cards with references to everything of 
value that has appeared upon it in any 
language. Our own libraries, especially 
those specializing in particular branches, as 
the engineers library in New York, are 
doing much in the same direction. Many 
companies find it profitable to maintain 
libraries of their own with librarians 
specialized in the compilation of literature 
and information upon their product. It is 
said that after a steel works had expended 
some ten thousand dollars in research, 
their librarian, with whom the report was 
filed, showed them where they could have 
found the information sought, ready to 
hand in one of the books in his charge. 


We cannot all travel and meet a host of 
people and obtain personal access to the 
leaders of thought and achievement, but 
we can know them and their works through 
reading. A few shelves of well-thumbed 
books and a few periodicals read as they 
appear and filed for ready reference, 
will keep their owner informed of 
the state of the art 


which he follows Poe: 
and in touch with FP 
its progress and e . oy) 


thinking. 





Number 15 








566 POWER 


Power Plant 
Designed for 
Steel Mill 


Conditions 





7 
| NLAND STEEL COMPANY’S Plant No. 2- 
Boilers Equipped with Underfeed and Forced- 
| Draft Chain-Grate Stokers— Coke Braize, Coal and 
Coke-Oven and Blast-Furnace Gas Used as Fuel 
| Combination of Four Feed-Water Heaters 
| Operated in Parallel. 
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in the country is the Indiana Harbor Works of 

the Inland Steel Co., which is equipped with 
blast furnaces, a large number of open-hearth fur- 
naces, byproduct coke ovens and a variety of mills 
for turning out the various steel products made by 
the company. Steam and power are naturally required 
in abundance. Fuel available from the manufactur- 
ing plants, such as coke-oven and blast-furnace gases, 
is utilized to the fullest extent. The heat in the waste 
gases from the open-hearth furnaces is utilized in 
waste-heat boilers. The coke braize is burned on 
forced-draft chain-grate stokers, and a new pulver- 
ized-coal plant of 400 tons daily capacity has just 
been installed to supplement the supply of coke-oven 
gas to the reheating furnaces. The boilers utilizing 
blast-furnace gas are also equipped for coal firing, 
and in addition there is a large stoker-equipped boile: 
plant known as No. 1, which insures continuity of 


(): of the largest and most modern steel plants 








FIG. 2. ONE OF THE 10,760-SQ.FT. BOILERS EQUIPPED 
WITH! CHAIN GRATE STOKERS 
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FIG. 1. THREE 10,760-SQ.FT. BOILERS EQUIPPED WITH 
UNDERFEED STOKERS 


service, taking the load above that cared for by the 
intermittent and irregular supply of gas. 

Back in 1915 more capacity was needed. Construc- 
tion was started on a new plant for the works known 
as Plant No. 2, consisting of ten 80-ton open-hearth 
furnaces, one 40-in. reversing blooming mill, one 32- 
in. reversing roughing mill and one 28-in. three-high 
structural and rail mill. It was decided to electrify 
the mills, and direct-current reversing motors were 
employed, one of 15,000 hp. maximum capacity and 
others rated at 7,500 hp. Owing to the widely fluc- 
tuating load on motors of this type, the power was 
furnished through flywheel motor-generator sets 
consisting of slip-ring induction motors and direc*- 
current generators, which convert the 2,300-volt 
alternating-current supply into direct current at 600 
volts. The flywheels on these sets take up the fluc- 
tuations so that the load on the new power plant, 
built to serve Plant No. 2, is smoothed out to an aver- 
age between minimum and maximum requirements. 

This new plant, Fig. 3, in which operation was started 
in 1917, contained two 4,000-kw. at 80 per cent power 
factor (5,000-kva.), 2,300-volt 25-cycle three-phase 
turbo-generators, each of which was served by surface 
condensers and electric-driven auxiliaries. Steam at 
225 lb. pressure and 200 deg. superheat was furnished 
by ten 4,880-sq.ft. cross-drum waste-heat boilers tak- 
ing the gases from the open-hearth furnaces. To 
supplement the practically constant supply of steam 
from the waste-heat boilers, three coal-fired boilers, 
containing 10,760 sq.ft. of heating surface, were 
installed in the new plant to take the swings caused 
by the stopping and starting of the large mill motors. 
Experience had shown that the load on these boilers 
would vary from 10 to 300 per cent of rating in a few 
minutes, and to handle a load of this kind, it was 
decided to install 12-retort underfeed stokers. 

Owing to increased power requirements by the con- 
version of the existing 100-in. plate mill to a tandem 
mill and the installation of other auxiliary apparatus, 
such as finishing mills and the powdered-coal plant, 
and a 10,000-kw., 0.80 power factor, 12,500-kva. gener- 
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ator was installed. Except in size this machine, with its 
condensing equipment, is similar to the other units. 
This necessitated the provision of three additional 
boilers of the same size and type as the coal-fired 
boilers mentioned in the previous paragraph, one of 
these to be equipped with an underfeed stoker and 
the other two with forced-draft chain grates suitable 
for burning coke braize. Of the latter there are two 
three-zone stokers per boiler, having an active area 
aggregating 270 sq.ft., which, to the water-heating 
surface in the boiler, bears a ratio of practically one 
to forty. 

This latest addition has just been completed and 
makes a six-boiler coal-burning plant supplementing 
the ten waste-heat boilers. Each of the six boilers 
is a distinct unit in that it has individual stoker, 
forced-draft fan drive and its own stack. With the 
coke braize on the chain grates a constant load of 





FIG, & TURBO-GENERATOR AND MOTOR PLANT BEFORE NEW 10,000-KW. MACHINE WAS INSTALLED 
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about 200 per cent of rating is carried, and as before, 
the sudden peaks fall on the underfeed stokers. 

With the underfeed stoker the maximum coal-burn- 
ing capacity of each unit is 7} tons per hour, while 
in the same time the chain grates burn about five tons 
of coke braize of 10,000 B.t.u., which reduces to 37 
lb. of fuel per square foot of grate area per hour. 
Results obtained with the coke braize are highly satis- 
factory. Ordinarily, }-in. Illinois screenings is the 
fuel for the underfeed stokers. They also handle any 
inferior coal that may come into the works. With 
stokers of this type there is no ignition trouble. 
Clinkers, of course, are formed, but with power dumps 
the operating force is able to handle them without 
much trouble. 

Each of the stokers is driven by an adjustable- 
speed, direct-current motor. For the chain grates the 
motor has a rear connection at the side of the setting 
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where it is away from the dust at the hopper. The 
motors driving the underfeed stokers are placed at 
the boiler fronts with a silent-chain connection to a 
driving shaft under the floor and roller-chain drives 
from the shaft to the three power boxes on each 
stoker. Clutches are provided between lineshafts so 
that in an emergency one motor can drive the stoker 
on either side of it. 

Each boiler has its individual forced-draft fan rated 
to deliver 40,000 cu.ft. of air per minute against a 
static pressure of 6 in. The drive in each case is a 
50-hp. direct-current adjustable-speed motor under 
hand control, as are the stoker motors. In operation 
the air pressure is varied to meet the conditions of 
the fuel bed and load on each unit. Interconnection 
between fans makes the installation more flexible. 

The boiler settings are practically identical. With 
the bottom of the front-tube header set 13 ft. 6 in. 











above the floor line, a furnace volume of approx- 
imately 2,000 cu.ft. is obtained with either type of 
stoker, which reduces to 0.19 cu.ft. per square foot 
of water-heating surface in the boiler. 

Reference to Fig. 4, a vertical section through the 
chain-grate installation, will show a flat suspended 
arch 8 ft. 9 in. long and 5 ft. above the grate to pro- 
vide proper ignition temperatures to burn the coke 
braize. Carborundum brick line the setting at the 
level of the grate. A cast-iron inclined baffle from 
the top of the bridge wall divides the heating surface 
-in accordance with the temperature and volume of 
the gases. A flue-dust hopper under the second and 
third passes discharges the dust to the ashpit, and 
double flues conduct the gases from each boiler to 
an individual, self-supporting, brick-lined, steel stack, 
8 ft. in diameter and 175 ft. above the foundation. 

Coal for the boiler house and the producer plant 


. 
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supplying gas to the 40-in. blooming mill is handled 
by one and the same system, although a different 
quality of coal goes to these two departments. The 
coal is dumped from hopper-bottomed cars into a track 
hopper and is delivered by an inclined drag conveyor 
into the charging hopper of an automatic double skip 
hoist rising to an elevation of 155 ft. above the 
ground. By means of a swinging chute the coal is 
delivered to any one of three 200-ton storage bins, 
above the coal gallery. Gashouse coal is stored in one 
bin, Illinois screenings in another 
and coke braize in another. From a 
gallery under these bunkers the coal 
is delivered into an electric-driven 
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more heaters of the Cochrane type were added an 
the four connected up in parallel, as indicated i: 
Fig. 5. 

An outside float box is provided to control the tota 
flow of water to the heaters. To insure a uniforn 
water line, the bottom of the float box is connecte: 
to the water space of each heater and above a 2-in 
line equalizes the vapor pressure. It will be noticed 
in the drawing that the supply of feed water from the 
surge tank is equally distributed between the fou: 










10-ton traveling larry car in which 
it is weighed and then delivered into 
individual 80-ton bunkers for each 
boiler or to the gas producer bunk- 
ers, as the case may be. Through a 
cutoff gate at the bottom of each ,; 
boiler bunker, which is j 
operated from the floor 
by chain and sprocket, 
the coal passes on to 
the stoker through dou- 
ble spouts which are 
flared at the ends, and 








> 












Or 


SO 
SS 


SS 


SS Ee 


ee, ©) 
i Topline of os 
i : center wa// — 


‘ inclined bat¥le SS ; Yy 





































































































Pe Pam) > a: 
5 
2 — _ 
he? 
2 | 
; 
a | 
a e { — 
2 
Q Seem 
2 S 
e bi | 
. R) Fo 
3 1 j 
. —— 1] ec} 
> — 
\ 
\ } 
a aa \ iii 
a 
9 . 
2 
y i 
fe) l - —= 
‘ 2 . 8 Vv oe 
bed a ~ 82 
RBs ee —= 
She 4 2 








FIG. 4. 
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are also sealed in the coal that is within the stoker 
hopper. 

From the hoppers under the stokers the ashes are 
delivered into electric-driven side-dump ash cars of 
2 cu.yd. capacity, which deliver their contents into an 
automatic inclined skip hoist discharging into an 
overhead 50-ton ash-storage tank from which the 
ashes drop into standard railway cars. As with the 
coal, the ashes from the gas producers are handled 
by the same equipment. 

The plant has an interesting installation of feed- 
water heaters. There are four units of the open type, 
all connected in parallel to give an aggregate capacity 
of 500,000 lb. of water per hour. Two heaters had 
been installed to serve the initial installation of 
boilers, and with the recent addition to the plant two 
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FIRED BOILER SETTING 


heaters by means of orifice dividing tees; the water 
outlets from the heaters are connected in parallel and 
combine into one suction line to the pumps; the 
exhaust-steam supply is equally divided and the 5-in. 
vents from each heater are brought together into one 
main vent equipped with a valve which is cracked 
sufficiently to allow the air and gases to escape with- 
out needlessly wasting any of the steam. Valves are 
provided in all connections so that any heater may 
be cut out of service when desired. With the arrange- 
ment described, uniform conditions are maintained 
in each heater, the water and exhaust steam are dis- 
tributed equally, and through one suction line the 
pumps draw uniformly from the four heaters. 
Condensate from the generating units is pumped 
into a surge tank 8 ft. in diameter and 20 ft. long. 
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Makeup water, amounting to about 10 per cent of the 
feed, is admitted to the surge tank rather than the 
heaters, so that in the case of overflow the escaping 
water will go to waste or to another tank provided 
to receive it before being reheated in the feed-water 
heaters. The float admitting the makeup water is 
purposely set low in the surge tank to maintain the 
water level at a minimum depth of 3 ft. As the tank 
is 8 ft. in diameter, there is plenty of reserve capacity 
to take care of sudden surges of condensate, thus 
minimizing the usual loss of hot feed water through 
the overflow and the amount of makeup required. 

Water from the surge tank passes downward 
through a valve regulated by a float in the outside 
float box. Through an orifice dividing tee it is divided 
equally between 8-in. lines passing to each pair of 
heaters. In each line another tee of the same 
description again subdivides the water equally 
between each heater of the pair. 


DATA ON PRINCIPAL EQUIPMENT OF 


BOILERS AND SUPERHEATERS 
Springfield Boiler Co. 


Water-tube 
6 
Water-he: ating ‘surface per ‘boiler, sq. ft 10,760 
Heating surface per kw. installed sq.ft........ : 3.29 
Heating surface per sq.ft. boiler-room floor area... 6.39 





































Type 
Number. . 




















Furnace volume, cu.ft.................. 2,000 

Ratio furnace volume to water-heating surface. . 1:5.38 

Pieher GUSENUES, TP. GREP... 6... cece sees : 225 
SEIN oo 26 022060. 0,605 96-4. der everaiavorie weiss Foster 

I enone oh oroluslave oes Sie awe rile a 9 Power Specialty Co. 
ee. ee ree ste 0 

Steam temperature, total, deg. F.............. . 597 





Kind of fuel. . 


STOKERS 






coke braize 















ype. : CPPS a Nome Coxe forced-draft chain grate 
Number. 4 (Two per boiler) 










Active grate area per boiler, sq.ft. .... 270 
Ratio of active grate area to water- heat- 

Re INR S 4 Gis dna so tio oroare arate eciea%s 1:40 
Deive....... ee 









Westinghouse motor 
I 6 45h. hey esd ose eas Coke braize, 10,000 B.t.u. 
Lb. per hr. at 200 per cent rating...... 0,000 
Lb. per hr. per sq.ft. of grate.......... 
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Area — sq.ft. of water-heating surface, 





0.00467 













FEED-WATER PUMPS 
NN ET TO oe Rone Ingersoll-Rand Co. 
| SEER etree ont te 4 
RS Ee eee Cameron 3-stage centrifugal 
Capacity, gal. aa: deseo niece sients Two 475 and two 1,000 
rive. SA ees Terry turbines, 125 and 275 hp. 
Speed, rp. RE ec lie cine ee 2,700 
FEED-WATER HEATERS 
We Gt WORN «ina. 5 coc sc canoes Cookson 
RN oa ccinice W oisra ie 0% . Bates Machine Co. 
Capacity, lb. per 7. Bb ecclesia sucht 125,000 
Two open heaters. . WERE Cochrane 
Manufacturer. . bg H. S. B. W. Cochrane Corp. 
Capacity lb. per ‘hr... 125,000 





COAL AND ASH HANDLING 
Bartlett & Snow Co. 





Drag conveyor...... 






Size.. Saitavcuicaen avers 32 in. wide, 43 ft. long 
Capacity, tons. per REO ARN 100 
RE PEE EE SES Ne 7}-hp., d.-c. motor 





Skip hoist, double automatic. 
Capacity each as cu. yd.. 38 
Travel, ft. nae : 155 
eee 35-hp. d.-c. motor 
Traveling weigh car with scales Bartlett & Snow 
Capacity, toms... .,......... 

Ash cars, two side-dump, motor driv en. 





Bartlett & Snow. 
3 











Bartlett & Snow 
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Illinois screenings and 


OPEL EE STA Ee American FE:ngineering Co. 
ces. a aiiasis Sr. cea tiene Taylor underfeed 
———...... 4 
| Re ee 12 retort 
Se oal-burning | capacity 4 “maximum Ib. 
FE Ee can eee 15,000 
Furnace volume dad lb. coal burned per 
Ne (oi 5s. 06.5 sorbnicerdne-atareiade eine alee 0.433 
Drive... 10-hp. direct-current adjustable speed 
Westinghouse motor 
Mamufacturer.........-.0.+. Combustion Engineering Corp. 


3-hp. direct-current adjustable speed 


ee ee a eee Green Fuel Economizer Co. 
goa ca Poko en astaeVacerecarareralacabianccaneloriisss Radial flow 
_ SR are mie wieteies 6 
Capacity, © cu.ft. per! min. at 6 in. static 
BES ii atelsanass Ser askaratneyy Scorers 6, ras. 6 40,000 
Drive. . EF eaihevA Wes eben lations Srarnteteiols 50-hp direct-current adjustable speed 
Westinghouse motor 
CHIMNEYS 
INI Sg ssi oon os cone 3cwesnbcate R. Munroe & Sons 
NE 28 i ota ahs ecaloain Oat Same neioree Self-supporting steel, brick lined 
(AES eel 6 
Height above ‘foundation, Bicub«cices : 175 
Diameter at tom, ft.............. 8 
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Below the heater platform are the feed pumps 
supplying the six coal-fired boilers and the waste- 
heat boilers. Two of the pumps are of the three- 
stage centrifugal type, having a 5-in. discharge and a 
capacity of 475 gal. per min. at a speed of 2,700 r.p.m. 
Each pump is driven by a 125-hp. steam turbine. 
There are also two 8-in. pumps of the same type hav- 
ing capacity to deliver 1,000 gal. per min. at 2,700 
r.p.m., driven by 275-hp. turbines. Exhaust steam 
from the turbines driving the pumps and the induced- 
draft fans on the open-hearth waste-heat boilers, is 
sufficient in quantity to maintain the feed water at 
approximately 212 deg. F. 
Piping to and from the pumps is arranged so that 
feed water may be drawn from the heaters or from 
the service system of the works, which distributes 
lake water at a pressure of about 40 lb. The pumps 
discharge into a feed line leading to the waste-heat 
boilers or into a double system of mains supplying 


PLANT NO. 2, INLAND STEEL COMPANY 





Capacity, cu.yd.. 


2 
Skip hoist, automatic. se : Bartlett & Snow 
Capacity bucket, cu. vd. Pcekaases cepsete x 2 
Travel, ft.. ; irs See 75 
PD aratelarciats owas in Were erelmn ela ete 7}-hp. d.-c. motor 


GENERATING EQUIPMENT 
Westinghouse 
Turbo-generator 


Manufacturer. . Teper iat 
ale eee So ifcfats Fansicee Wi 
Total capacity, arco Baatatecets 
Number units. arate 
Speed, r.p.m 


22, 
Two 5,000 and one 12,500 kva. 
500 


Pressure at throttle, gage. . 200 
Temperature at throttle, deg. Fk. 578 
Guaranteed performance, Ib. per ‘kw.-hr. 

(two 5,000 kva.) 14.8 
Cnewee performance, Ib. per kw.-hr. 

ae ee 12.97 
System of aia ret Meee Forced 

Continuous 
Generators........... 3-phase, 25-cycle, 2,300-volt 
Exciters. Two—1!00 kw. and one—t50 kw., 
250-volt 
ESS dontvanseriisinavreatneewne 2,300-volt, induction motor 
CONDE NSERS 

ork a pS antic sede Pea WE Sow eae ene eros Surface 
ai, uid nce Seen ny ha ree ey Westinghouse 
I ic 2 ta ky 3 
Tube surface, sq.ft. (each 5,000 kva.).. . 8,500 
Tube surface, sq.ft. (12,500 kva.)....... 15,000 


Square foot of surface per kw. of 15,000 
| eee 1.5 
Square foot of surface per kw. of 12,500 


kva. prime mover... . :. 125 
Circulating pumps, number........... 

OER ES AIR AE EN APRs centrifugal 
TN rs 0 cig Ane talas wih adbeeas Ingersoll-Rand 
~— of each gal. per min. (5, 000 

D saic cin osafar gu sence Wes PahaNe 6 ecient aca 8,000 
Capacity of each gal. per min. (12,500 
edie rateable aC ace ah o1g8d (oars a atetats 12,000 


Delve | ere 
re 
Condensate pumps, number. . : 


100 hp. a.-c. motor 
_—— a.-c. motor 


__. Stine Rae ae Westinghouse, centrifugal 
Capacity of each gal. per min. (5, 000 
SS SE er ere 300 
Capacity of each gal. per min. (12,500 
NIE. c Giaeniaifo inte ce cc were aeaaxdor 500 
Ln ON Rog pier eee ara re, d.-c. motor 


ied LeBlanc centrifugal 
ide... ie SE im Oe A Sek Ww A eee ap 


NE oc os cin, eon ieee 230-volt, d.-c. motor 
MOTOR GENERATORS 

NINN 0 alia Sv5g: cxarerose a toro eon wie Westinghouse 
Gio i ratis5! asd aera 2 
ere ere Slip-ring induction 
Capacity, hp.. One 3,000, one 5,000 
eee re eee s 
Generator. . 600-volt direct current 


Speed r. 


p. m.. 
ywheel, weight, Ib.. 95,000 


MISCELLANEOUS EQUIPMENT 
Copes feed-water ane Northern Equipment Co. 
Feed-pum 


governor.. Bieler arcesisiers C. J. Smit 
Carborundum brick.. The Carborundum Co. 
Firebrick. . 


Harbison-Walker Refractories Co. 
Consolidated Safety Valve Co. 
Edward Valve oneniens Co. 
Crane Co. 
Johns-Manville, Inc. 
Strong, a & Hammond 
owser & Co. 
General Electric Co. 
Bailey Meter Co 
oxboro Co., Inc. 
Bristol Co. 
Crosby Steam Gage and Valve Co. 
Precision Instrument Co. 
Builders Iron Foundry 


Safety V alves. 
Blowoff valves... ... “= 
Other valves and pipe fittings. .... 
Pipe covering 
Steam traps......... a 
Ree rey eee 
Steam-flow meters..... 
Steam-flow meters............... ; 
Recording gages, pressure and temp. . 
cording gages, mene and temp. 
Indicating gages. a pare wats 
Draft gages....... 
Water meters... 
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the coal-fired boilers. One of these supply mains is 
used principally for filling and washing, but may on 
occasion supplement the main feed line. 

With feed-water regulators on the boilers and pres- 
sure governors on the boiler-feed pumps, the usual 
trouble of maintaining a constant differential between 
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FIG. 5. PARALLEL CONNECTIONS OF FOUR FEED 
WATER HEATERS 


the pump and the boiler pressures was experienced. 
The fluctuation of the differential pressure interfered 
with the operation of the feed-water regulators and 
caused trouble on the feed pumps. To relieve the 
trouble, C. J. Smith, steam engineer for the company, 
designed a special pump governor in which the dif- 
ferential pressure, or the excess of pump pressure 
over boiler pressure, is counterbalanced by a mercury 
column. Having no wearing parts and but little fric- 
tion, the governor is so sensitive that it is necessary 
to install only one governor to take care of the four 
pumps. In practice it was found that the governor 
would work equally well with one pump or the four 
in service. 

With its installation the pump troubles disappeared 
and the success of the design led to the adoption of 
the same principles for the control of the forced-draft 
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fans in boiler plant No. 1. The charts in Figs. 6 and 
7 show that the variations in steam and feed-water 
pressures closely correspond, indicating that a prac- 
tically constant differential is maintained. 

As might be inferred, the plant has a complete set 
of instruments. Each boiler has a gage board mounted 
in front in view of the operator, containing a steam- 
flow meter of the indicating and recording type, a 
steam-pressure gage, a two-pen recording thermom- 
eter on the saturated and superheated steam, a record- 
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FIG. 7. 


BOILER FEED-WATER PRESSURE CHART 

ing thermometer on the stack gases, a two-pen record- 
ing gage for the blast pressure and the furnace draft, 
venturi meters to measure the feed water, a recording 
pressure gage on the steam header and a similar 
instrument on the feed-water supply, as well as a 
recording thermometer. For the two chain-grate 


installations a four-pointer draft gage indicating the 
blast pressure and pressure in each zone, is used. 

















series 








wt 


wesven ”* 


Vow LHDINGS 


d- 
it, 


ar 


te 
he 











April 11, 1922 POWER 571 


Maintenance and Inspection of 


Storage Batteries 


Outline of Inspection System with Logbook Reports That Should Insure Continuous 
and Satisfactory Service—Indications of Short-circuits, Sulphating and 
Buckling and the Remedies—Treatment of Weakened Cells 


By CHESTER SCHENCK 


Instruction Department, Consumers Power Company, Jackson, Mich. 


given a storage battery, to help in keeping it in 
the best possible condition is included under the 
term “maintenance.” To be effective, the work must 
be done properly and regularly and at the opportune 
time. Neglect does more harm than spasmodic effort 
can repair. First of all it is important to put old equip- 
ment in good condition as rapidly as circumstances 
permit; then a moderate amount of care will keep it so. 
Protective covering of the walls and floor of the 
battery room deserves careful consideration. Asphal- 
tum paint is frequently 


\" the attention which must be, or which can be, 


trays and the battery racks should be washed, first with 
a solution of baking soda in water, then with clean 
water, once a month. This removes the excess acid that 
accumulates from the spray, improves the appearance 
of the battery and reduces the possibility of damage to 
clothing which may accidentally touch any of the parts. 
The glass “hold-down” plates over the separators 
gradually collect more or less of a white flaky sub- 
stance. It should be removed from time to time 
although it does no particular harm if not present in 
excessive amounts. The glass cover plates are placed 
over the cells to keep out 








used to prevent corrosive 
action of the acid, and no 


seccameenccnnasemecnancas the dust, and must be 
taken off frequently and 


doubt it is effective. Be- Just because a battery functions for long periods the accumulation washed 
ing black, however, it with little attention is no reason for neglecting it. off. 
tends to make the battery Visit the battery room often and do not make the Keep all bolted connec- 


' 1 visits perfunctory. Study each cell, watch the 
a SS ae SOee, gas bubbles rise when charging. Notice their 
amount and distribution; much can be learned 


and probably encourages 
lax methods, if not actual 


tions tight. Remove any 
verdigris — the  bluish- 


om the bubbling of a cell. Study the specific- green substance which 

neglect. peed readings and compare them with previous collects on copper parts; 
Good results have been ones. Read the logbook notes for some time it is a poor conductor and 
obtained by using varnish back. Keep watch of every condition that con- is unsightly. Take care 
over oil paint of some cerns the battery in any way. Most of the pos- that none falls into the 
more pleasing color or by sible troubles can thereby be prevented. electrolyte. Vaseline 


mixing the varnish di- 














smeared over any metal 








rectly with the paint. Con- 
ditions differ so much 
that some experimentation and investigation may be 
necessary before satisfactory results are obtained. The 
small size of the room for housing a control battery 
will make the additional expense of producing a better 
finish negligible. Make sure that all metal window 
frames, ventilators, etc., are thoroughly painted. The 
painting should be done often enough to insure con- 
tinuous protection. 

General neatness and cleanliness in the battery room 
are essential, and precautions must be taken to prevent 
damage by the acid spray which is always present, but 
which is more noticeable while the battery is being 
charged. Keep everything out of the battery room that 
will be injured by water or acid. Do not allow rubbish 
to accumulate. Be careful not to spill the distilled 
water while filling the cells. 

Scrubbing the floor weekly or at least often enough to 
keep it clean and free from acid drip or spray is desir- 
able. Common baking soda thrown on spilled acid or 
dissolved in the water used for scrubbing will neutralize 
the acid and protect the floor. Investigate any acid 
drip; the leak may be due to a cracked cell. It is well 
to go over the floor again with clean water; otherwise 
the soda left after the floor dries will present an un- 
sightly appearance. 

The outside of glass cell jars, glass or wooden sand 


work not properly painted 
will protect it from the 
acid. The battery should be inspected at least once 
each week and a complete record of everything unusual 
that is found made in the special logbook. Frequently 
these records, when studied, reveal some unhealthy 
condition that can be corrected and serious results pre- 
vented. Look over all the cells for cracked jars or 
sand trays. Make sure that the plate hanging lugs 
are in place and not touching each other. See that 
the wooden separators are not damaged or misplaced so 
as to allow the plates to touch. Look for possible 
metal objects fallen on or between the plates so as 
to short-circuit them. At the same time watch for 
sulphated or buckled plates. Notice the color of the 
plates and record any peculiarity. 

Plates and separators occupy so much of the space 
within the jar that this inspection is not easy to make. 
A thin wooden stick, or prod, is a convenient instru- 
ment for investigating or removing short circuits, but 
it is well not to disturb the plates unnecessarily. Pay 
particular attention to cells whose specific gravities 
were low on the last weekly reading. Low individual 
cell voltage is also an indication of trouble and should 
be investigated. Individual cell voltage readings should 
be taken when the battery is fully charged and while 
the full value of charging current is being maintained. 
Compare the appearance of the plates in the different 
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cells. With many cells together it should be easy to 
detect the plates that are not functioning properly. 

There are several kinds of trouble to which the bat- 
tery is subject, symptoms of which may be found when 
inspecting. Sometimes only one of them affects a par- 
ticular cell, but usually any one of the troubles, if not 
promptly detected and remedied, will bring others. 

Short-circuiting of a storage cell means that some 
conducting path, other than the electrolyte, has been 
established between plates of opposite polarity. This 
may be a metallic substance accidentally dropped into 
the cell on top of the plates, a plate lug bent so as to 
touch the ad- 
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outside plate and the cell wall and be turned around so 
as to sweep over the area under the plates. If this can 
no longer be done or if it is impossible to find the fault 
otherwise, it may be necessary to overhaul the cell com- 
pletely, as described in the article, “Overhauling Storage 
Batteries,” in the Feb. 28 issue. 

After the cause is found and removed, the cell must 
be restored to its normal condition by an individual 
charge of long duration before being put in regular 
service. 

When an excessive amount of lead sulphate is formed 
on the plates of a cell for any reason, the cell is 










































































































































































said to be “sul- 
jacent lug, a tae CONSUMERS POWER COMPANY phated,” and its 
broken or mis- STORAGE BATTERY REPORT capacity is re- 
placed separator duced. Plates 
which allows IR moment ~-—-——— WEEK Enpine 192__ that are sul- 
plates to touch NO. CELLS IN BATTERY ee - TYPE. phated may be 
each other or PILOT CELL READINGS Gt Me... INDIVIDUAL CELL READINGS detected usually 
allows loose, ac- | Day a by the appear- 
tive material to Day of Week -.-----------}--------4--------4--------- bew--==- Charging Current while ance of the 
lodge and form OGRONE GRUNGE aca cccscss Recast edeceessecibesensacetbecssene taking Readings -~-..~-...- Amp. white patches, 
a bridge between _ QUETERRGS ~--nnnewonenefncencennJocweenen-focwnnwnafoonnnee CELL! Spevity | Volts [CELL] Spsciny | Volta particularly on 
eee De ee : : the positives. 
the excessive ac- Time—End of Charge ----~- TRO, COE STR Wiha : 32 When sulphat- 
cumulation of a ee eee A MN SONS Mee 3 33 ing is far ad- 
gS 2 Ee EE OE Re eee 4 34 | vanced, the 
bottom of the Distilled Water Added ....-}--------]_-------|.----- Le | 3 35 positive plate is 
jar. Indications ee, Se a: See 6 36 much lighter 
ee ee a a San Loe 37 than it should 
cuited cell are: | ---------------------------4--------+--------4-------- | oo 8 8 be and the nega- 
flashing where * = tive considerably 
the parts are in Correct all specific gravity readings for temperature. nt a darker. 
contact above Voltage readings to be taken just before end of charge. 12 42 Sulphating re- 
the surface of Specific gravity readings to be taken just before start of charge 13 43 sults from over- 
the liquid, local and just before end of charge. 14 44 discharging, too 
heating of the Inspect all cells for short circuits 1S 45 rapid discharg- 
short - circuited Individual cell readings to be taken at end of charge preceding 16 46 ing, allowing the 
cel 1, specific overcharge and with charging current flowing at normal rate. 17 47 battery to stand 
gravity of elec- 8 = . after being 
trolyte remains saaaaateat aneaaemannannnneaanenennmnemeamemmnmananette = = discharged, too 
lower than the ne ee nen eer ere tar rc ete te eee ee ee = = weak or too 
rest of the cells = anon ae ———— oo 52 strong electro- 
<< .. ~ lyte, or allowing 
brought up to PEEL EI 24 54 the battery to 
normal by OEE AEE 25 5S get too hot. A 
charging, ab- pndaeeenngtatinnbbmentintandiee ceatcinbiestsainhasitaieaeianinial _26 56 short - circuit 
sence of gassing I ON a ha cen pence ee oeowaeee 27 57 naturally _ pro- 
on normal “_{)_-------------------------------+------------- | 28 58 duces the condi- 
charge or over- We a = = tions of over- 
charge,  differ- = discharge and 
ence in the color current leaking 
of the plates, 0G SHEET FOR KEEPING RECORD OF STORAGE-BATTERY OPERATION to ground may 
positive plates act in a similar 


being lighter and negative plates darker than the plates 
in the other cells, low cell voltage, excessive heating 
during charge or discharge, and a consequent increased 
evaporation of electrolyte. 

Sometimes the location of the short-circuit can be 
seen and the foreign substance removed or forced to 
the bottom by a thin piece of wood or a glass rod. If 
the substance is inherently injurious to the cell, as can 
occasionally be determined, the cell must be cut out of 
the circuit immediately and cleaned and refilled with 
fresh electrolyte. If the sediment in the cells is caus- 
ing the trouble, level it with an L-shaped instrument 
made of two pieces of wood fastened together without 
metal in the joint, which can be inserted between the 


manner, and cause sulphating. Remedies for sulphating 
vary according to the severity of the trouble. A pro- 
longed charge of sulphate cells which have been dis- 
connected from the battery and connected together tem- 
porarily at a low-charge rate of one-quarter or one- 
third the normal rate, will suffice for lightly sulphated 
cells. The charging should be continued for a consider- 
able time, probably two or three days or more, as it is 
slow and tedious to work out and eliminate the sulphate. 
The change in color of the plates is a good indication of 
the progress being made. It is doubtful whether it 
pays to try to restore badly sulphated plates of a con- 
trol battery. It is probably cheaper and better to buy 
new plates. 
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Buckling or bending is due to unequal expansion on 
the two surfaces of a plate. It is usually caused by over- 
discharging of the whole or of some portions of the 
plate; in some types of plates excessive overcharging 
may cause buckling. Patches of sulphate may hinder 
chemical action in these areas, and formation and ex- 
pansion of active material on the opposite side of the 
plate cause it to bend. . 

Buckled plates can be easily seen through the ends 
of glass cell jars. When several or all the plates of a 
group are buckled, the outside ones may be forced out 
tightly against the sides of the jar. Usually a buckled 
plate will not cause a short-circuit when wooden sepa- 
rators are provided between the plates, but it should be 
straightened, if possible, the next time that cell is over- 
hauled. If badly bent, it may be desirable to cut the 
cell out and make repairs at once. The plate should be 
straightened by steady pressure between boards rather 
than by blows. 

So-called “weakened cells’ result from any of the 
causes of trouble, particularly those of short-circuits 
and sulphating, or the entrance of harmful substances 
into the cell. They are characterized by the specific 
gravity remaining lower than that of the other cells, 
failure to gas properly on regular charge or overcharge, 
marked difference in the color of the plates, low cell 
voltage, excessive evaporation of electrolyte and lack of 
capacity. 

It is well to look for cracked cells and leaks. If the 
electrolyte has been slowly leaking away and the cell 
frequenty filled with distilled water, low specific gravity 
will result. After short-circuits or other causes of 
trouble are removed, weakened cells should be brought 
back to normal full-charge condition by giving them 
individual charges at a low rate for as long a time as 
may be necessary. 

‘Sediment is the deposit of waste matter that accumu- 
lates in the bottom of cells during their use, and is a 
normal condition of operation. Close watch should be 
kept of the sediment to see that it does not pile up high 
enough to touch the bottom of the plates at any point. 
The material is a conductor and will form a short- 
circuit if it reaches the plates. It should be leveled 
down from time to time, and when this is no longer 
possible the cells must be dismantled to remove the 
sediment and for any other attention that can be given 
the battery at the same time. 


Illinois and Indiana Coal 


Information That Will Be Found Useful 
to Those Charged with Specifying and 
Purchasing Coal from the Middle West 


By A. BEMENT 


Repair Department, Commonwealth Edison Co., Chicago, Ill. 


OAL in Illinois is practically all produced from three 
principal seams, known by numbers, as 2, 5 and 6. 
While the total number of seams in the field is about 
22, it is only these three that are thick enough to afford 
profitable mining. There is a little production from the 
other seams, but the amount is too small to be con- 
sidered. The production from seam No. 6 is much 
greater in tonnage than from Nos. 2 and 5, but the two 
latter seams have the best quality of coal. 
In a broad way there are three general divisions of 
quality. Coal from Jackson County, seam No. 2, and 
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Saline County, seam No. 5, ranges from 12,000 to 13,000 
B.t.u. for all grades, from screenings to lump and pre- 
pared sizes. Coal from Williamson, Franklin and Perry 
counties, east of the town of Duquoin, ranges for the 
same grades from 11,000 to 12,000 B.t.u. Coal in the 
remainder of the state ranges from 10,000 to 11,000 
B.t.u. The state, however, may be further divided into 
a number of fields on the basis of quality, and the seam 
from which the coal is produced is shown in the accom- 
panying table, in which the different coals are identified 
by locality and seam number. 

The Murphysboro coal is from the town of Murphys- 
boro, in Jackson County; Harco coal from the town of 
Harco, in Saline County; Harrisburg coal from the 
towns of Harrisburg and Eldorado, in Saline County. 
Third Vein coal is from La Salle, Bureau, Marshall, 
Grundy and Mill counties; Springfield from Sangamon, 
Menard and Logan counties; Peoria and Fulton from 
Peoria, Fulton and Tazewell counties. The No. 6 seam, 
other than given in the Williamson, Franklin and Perry 
group, is from the counties of Vermillion, Sangamon, 
Christian, Macoupin, Montgomery, Madison, Bond, St. 
Clair, Clinton, Marion, Washington, Randolph, Jackson 
and Perry west of the town of Duquoin. 

In Indiana the fields are differently disposed, each 
seam in greater or less measure being operated from the 
north to the south end of the field, the lower seams 
being particularly worked to the east of the field, near 
the outcrop. In certain localities two or three seams 
are worked, so it is not feasible to designate by locality 
as in Illinois, where the operations are confined to a 
single seam in each locality, because as a rule there are 
no localities where more than one seam is workable. 
In Indiana a number of seams of workable thickness 
could be penetrated by one shaft. 

In the table the analyses given are from reports of 
the Illinois State Geological Survey for Illinois, and for 
Indiana from Bulletin 22 issued by the Bureau of Mines. 
The table represents mine-run coal. Prepared sizes are 
of better quality of course, but bear the same relation 
to mine-run in all of the fields, so the relation of quality 
between fields holds for all corresponding grades of 
preparations, with two exceptions. The ash content of 
the Third Vein really represents prepared coal, instead 
of mine-run, but the figure given is the most authori- 
tative available. Also, Franklin County has a certain 
locality where sulphur is enough lower than the average 
to justify mention. 


TYPICAL ANALYSIS OF ILLINOIS AND INDIANA COALS 


Seam Mois- . Volatile — Fixed 

Illinois No. ture Ash Matter Carbon Sulphur B.t.u. 
Murphysboro... 2 9.28 5.72 33.98 51.02 1.29 12,488 
Hareo ee 5 6.83 8.03 33.24 51.90 2.24 12,436 
Harrisburg 5 7.06 8.47 35.42 49.05 2.93 12,299 
Williamson, Franklin 

and Perry Counties 6 9.60 9.05 34.50 46.85 1.84 11,648 
Third vein. . 2 16.03 6.67 38.70 38.60 2.87 11,058 
Seam No. 6.. 6 12.49 10.18 37.47 39.86 3.67 10,924 
Springfield. 5 14.55 10.74 37.06 37.65 3.82 10,526 
Fulton and Peoria 5 15.92 10.53 36.45 37.10 3.09 10,424 

Indiana 
Fourth vein. 4 13.55 7.85 32.81 45.79 0.93 11,578 
Fifth vein 5 11.05 12.05 35.60 41.30 4.19 11,196 
Seventh vein. 7 13.53 10.76 34.80 40.91 3.15 10,948 
Sixth vein 6 12.09 12.17 33.$1 41.83 2.99 10,987 
Third vein... 3 7.88 14.20 36.85 41.07 5.14 11,146 





A prize of $50 has been offered by one of the member 
companies of the National District Heating Association 
for the best records, forms, blanks, etc., to be submitted 
by an operating company. Entries must be in by May 1, 
and the prize will be awarded at the annual convention 
in June. The secretary is D. L. Gaskill, Greenville, Ohio. 
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INDICATOR DIAGRAMS FROM CORLISS ENGINES 
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| INDICATOR DIAGRAMS FROM UNA-FLOW ENGINES 
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Crank end 


INDICATOR DIAGRAMS 
NON-RELEASING FOUR-VALVE ENGINES 
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A Few Things 
To Know When 
Buying 
Lubricating Oils 


By W. F. OSBORNE 














purposes. Some are straight mineral oils made 

from: petroleum, others are obtained from veg- 
etable and still others from animal sources. These 
three clases of oils are mixed together in many ways 
to meet the thousands of separate and distinct operat- 
ing conditions. 

Oils are usually classified as either mineral or com- 
pounded. The latter cover the mixtures of mineral oils 
with animal or vegetable oils such as are used for 
steam-cylinder lubrication, cutting oils, marine-engine 
lubrication and many industrial purposes. 

Mineral oils are also classified as straight cuts and 
blended oils. Blended oils are made by mixing together 
two mineral oils of different-characteristics. The blend- 
ing of light-viscosity oils and heavy steam-cylinder 
stocks to raise the viscosity of the former or reduce 
the viscosity of the latter, is a very common procedure. 

There are many other minor -classifications made 
according to the degree of treatment and refinement 
of the oil, which gives it the necessary qualities to 
meet the various operating conditions. 


“Tees are many kinds of oils used for lubrication 


PLANT CONDITIONS AFFECT LUBRICATION 


In selecting a lubricating oil for any piece of equip- 
ment, the first thing to do is to make a careful study 
of the equipment in order to ascertain accurately all 
the operating conditions that might influence the lubri- 
cation. Briefly, these influencing factors consist of 
generated, conducted and radiated heat, loads, speeds, 
clearances, contamination with foreign substances such 
as water, dirt, chemicals, effect of gases, steam, etc., 
methods of applying the lubricant and the general 
condition of the equipment. 

As soon as a general idea of the operating conditions 
is secured, it is possible, as a rule, to classify the equip- 
ment as being one which should be lubricated by spindle 
oils, machine oils, engine oils, turbine oils, motor oils, 
air-compressor oils, ammonia oils, gear oils, steam- 
cylinder oils, ete. These oils differ in quality as deter- 
mined by their physical and chemical properties neces- 
sary to take care of operating conditions, although in 
many cases one oil can be used for several purposes. 
For instance, a turbine oil might be used also as an 
engine oil or a motor oil used in an air-compressor 
cylinder. 

In each of these classes there are normally several 
grades according to viscosity, such as extra-light, light, 
medium, heavy, extra-heavy. The quality of the oils 
in each class is fairly definite, and each grade should 
be of the same quality as all other grades in the same 
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class. The correct viscosity to be selected is determined 
by the temperature, load, speed, pressure, clearance and 
method of application, and is probably the most impor- 
tant of any individual property in obtaining minimum 
frictional losses. 

We frequently have also summer and winter grades 
in certain special classes for equipment operated out 
of doors. For such oils the principal differences in 
physical properties are in the viscosity and the pour 
tests. The viscosity of the summer grade should be 
higher than that of the winter grade, and the winter 
grade should have a low pour test. A low pour test is 
certainly no disadvantage to the summer grade, but is 
quite unnecessary and sometimes, if it is insisted upon, 
might result in a higher-priced oil. For winter use 
the pour test should be low enough to allow the oil to 
feed properly to the parts requiring lubrication. 

We also speak of high- and low-gravity oils, the 
former being those made from paraffin-base crudes 
and the latter from naphthene crudes. As far as lubri- 
cating value is concerned, the gravity test is of no value 
in selecting an oil, and it is seldom included in modern 
specifications. Outside of its use in checking gallonage 
purchased, the gravity is of importance principally in 
calculating absolute viscosities and in preparing vis- 
cosity specifications where viscosities are given sep- 
arately for both low- and high-gravity oils. 


OIL CHARACTERISTICS 


The flash test, in so far only as it is a partial indica- 
tion of the volatility of an oil, is useful for indicating 
the relative consumption of two oils. Even then the 
test is of doubtful value and is quite likely to give 
false impressions. It would be much better to use 
the distillation test, but as such tests on lubricating 
oils must be carried out under a vacuum, the evapora- 
tion of such oils under atmospheric pressures might 
also be different from that which might be expected 
from the distillation curve. 

When oils are to be subjected to moisture such as 
is experienced by turbine oils, the emulsion test must 
be given due consideration. Oils for turbines should 
separate quickly and cleanly from water and should 
not form excessive sludges and deposits. 

The many other physical characteristics of oils are 
given consideration when selecting lubricants for special 
service; among these properties are acidity, compound- 
ing, carbon residue, surface tension, specific heat and 
dielectric constant. 

Many buyers of lubricating oils purchase on a basis 
of specifications. Just so far as a specification can be 
written to include all the oils suitable for a particular 
purpose and to exclude all unsuitable oils, will it be of 
value as a basis for purchase. The great difficulty in 
preparing specifications for lubricating oils has been 
a general lack of knowledge as to which properties are 
important and which have no bearing on the suitability 
of the oil. 

Take, for example, the gravity test. Suitable oils 
for steam-engine bearings can be made with gravities 
ranging from 20 to 30 deg. Bé. Obviously, this includes 
practically the entire range of lubricating oils, many 
of which would be quite unsuitable for this service. 
Steam-cylinder oils usually have a gravity around 25 
or 26 deg. Bé. and, although included in the range 
mentioned, certainly would not be desirable for bear- 
ing lubrication if used in a circulatory system where 
moisture is encountered. If a gravity of 20 to 22 Bé. 
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is specified, the refiner is limited to furnishing oils 
made from naphthene crudes, and if 28 Bé gravity is 
required, he can furnish nothing but certain kinds of 
paraffin oils. The inclusion of the gravity test in a 
specification for steam-engine oils must either result 
in a range so wide as to be of no value or the elimina- 
tion of certain oils that might. be quite satisfactory. 

Other tests .might be mentioned which are just as 
useless when included in a specification and almost 
always result in a handicap to the buyer through the 
unnecessary limitation of oils that will meet the speci- 
fications. Most of the specifications that have been 
used and are still used to a large extent are so narrowly 
drawn with respect to the range of properties allowable 
that the purchaser might just well say “Bid on a 
200-sec. viscosity oil made from the crude taken from the 
John Jones well in Allegheny County, Pennsylvania” 
and be done with it. If everyone else had the same 
specification, John Jones could raise the price of his 
oil to one hundred dollars a gallon if he wanted to. 

Fortunately, such narrow specifications are quite un- 
necessary, aS any user can secure suitable oils for 
practically all power-plant equipment by adopting the 
specifications given in Bulletin 5 of the Committee on 
Standardization of Petroleum Specifications. After 
adopting suitable specifications the next step is to pur- 
chase from refiners who are able and willing to meet 
specifications of this character and who maintain the 
quality and properties of their oils uniform from one 
year’s end to another. 


Undesirable Feed-Water Connection 
By A. J. DIXON 


Many queer devices for conveying the feed water 
into steam boilers have been described in engineering 
magazines, but perhaps the most unusual arrangement 
yet attempted was discovered in a backwoods plant by 
a wayfaring engineer. 

The boiler was of the horizontal return-tubular type, 
with a manhole in the shell. A hole had been drilled 
and tapped in the center of the cast-iron manhead for 
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FEEDING ARRANGEMENT THAT IS NOT RECOMMENDED 
a l}-in. pipe connection. A short nipple was screwed 
into the inner end of this hole, and the feed pipe 
was screwed into the outer end, as shown in the sketch. 
The man in charge of the boiler said the thing worked 
fine, except that it made an awful lot of noise when the 
feed water was going in. His idea was, he explained, 
to heat the cold feed water by “shooting” it through 
the steam before it mingled with the hot water in the 
boiler. 
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Repairing an Economizer 
By ARTHUR D. PALMER 


One of the unpleasant jobs that come up occasionally 
in power-plant work is that of removing economizer 
tubes. Those who have gone through the experience of 
spending a week or more in removing a lot of damaged 
economizer tubes and replacing them with.new.ones only 
to find, when the job is finished, that it has to. be done all 
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over again owing to the cracked headers, will appreciate 
my statement. 

Some time ago I overhauled a large economizer of the 
cast-iron type, which consisted of four banks of 400 
tubes and had been out of service for a long time. 

Personally, I believe that a job of this kind should be 
done by regular economizer repair men, and not by the 
ordinary mechanic, but inasmuch as I was unable to 
convince my employer of this fact and the economizer 
was badly needed, I consented to take charge of the 
job myself. 

The tool used was the common wedge and puller type 
shown in Fig. 1. With this device the puller and wedge 
were passed down the inside of the tube to be removed 
until the toe of the puller slipped below the end of the 
tube. By referring to Fig.1, it will be easily understood 
that with this puller the strain is all on one side of the 
tube. This often causes headers to be cracked before the 
tube is loosened inthe taper. In our particular case after 
we had cracked six headers, I decided to make a device 
that would give a straight pull on both sides of the tube 
at the same time, so we finally made the puller shown in 
Fig. 2 in our own shop. I claim no originality for the 
device as the idea was given me by another man. But 
it is the best tube puller that I have ever used, and we 
removed 385 tubes without cracking a header or any 
other damage. 
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Indicating Station 


Load in the 


Boiler Room 


By F. F. LEILICH* 








N automatic load indicator is described which 

has made it possible to hold steam pressures 
within prescribed limits under fluctuating loads 
| and practically to prevent safety valves popping 
which is a source of considerable loss. 














T IS now the practice of all large operating com 

panies to make estimates of their daily load curves 

and on this basis to schedule the operation of their 
prime movers and boilers. Unless such information is 
furnished the boiler-room engineer, it is impossible for 
him to operate the boilers most economically. Errors 
in load estimates are unavoidable, and to assist in fol- 
lowing the load with suitable steam-generating capacity 
it is desirable that some form of load-indicating device, 
which can be clearly seen from a distance, be installed 
in the boiler room. 

Load-indicating devices of various types are in use, 
the most common being of the illuminated dial or 





*Engineering Department, Consolidated Gas, Electric Light and 
Power Company, Baltimore, Md. 
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P's. 2. TOTALIZING WATTMETER CONNECTED TO MASTER 
SENDER ON RIGHT CENTER 
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FIG. 1. MASTER-GAGE BOARD IN BOILER ROOM 


carriage-call type, operated manually from the station- 
operating room. Such indicators depend on the human 
element for their setting and are generally read in 
steps of 1,000 or multiples of 1,000 kilowatts. 

Aside from the loss brought about by operating 
boilers at less efficient ratings, a source of considerable 
loss is in popping off of the safety valves. Under aver- 
age conditions four 43-in. valves popping off for five 
minutes twice daily will pass about 8,000 lb. of steam. 
At 50c. per 1,000 Ib. this amounts to $4 per day or 
$1,200 per year. If this loss can be reduced by only 
one-half, a load indicator and transmitter, as described 
herewith, will more than pay for itself in six months. 

The Consolidated Gas, Electric Light and Power Co., 
of Baltimore, operates in parallel with the hydraulic 
plant of the Pennsylvania Water and Power Co. The 
latter plant utilizes the flow of the Susquehanna River, 
and as this flow is subject to wide variation, steam 
generation likewise varies greatly, as the deficiency of 
water power must be furnished by steam. Fig. 3 shows 
load curves typical of high-flow periods, and Fig. 4 
shows typical low-flow load curves. These varying con- 
ditions of steam generation and the uncertainty of the 
load of one of the largest local industries make the 
estimation of daily load curves more than ordinarily 
difficult. 

As a means of assisting the operator to follow better 
the load, it was proposed to install, at selected points 
in the boiler room, megawatt (1,000-kw.) indicators 
which would show instantaneously the steam output of 
the plant. As the commercial type of indicators was 
not considered satisfactory, the writer proposed the 
adoption of the Siemens & Halske follow-up system, 
which was successfully employed in the design of cer- 
tain special fire-control systems built for the Army and 
Navy during the recent war. After a few preliminary 
experiments, a pilot set was built and tested. With 
minor changes in design six additional equipments 
were built. 

Fig. 1 is a view of one of the complete megawatt 
indicators mounted in position on a master gage board. 
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These gage boards are hung im the boiler-room firing 
aisles and are easily read from the most distant boiler 
in the aisle. The load indicator is mounted in a 30-in. 
case and is calibrated in thousands of kilowatts. It 
indicates the total steam-kilowatt output. Mounted on 
the same board with the indicator is a 24-in. Warren 
electric clock and a 24-in. master pilot pressure gage. 
The clock is driven from an automatically controlled 
constant-frequency source supplied from a small motor 
generator. The pressure gage reads saturated-steam 
pressure. It is calibrated to read 50 Ib. over the entire 
scale, so that small pressure variations produce a read- 
able movement of the hand. The series of numbers 
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below the gages are illuminated to correspond to the 
number designations of the units that are operating. 
Thus the boiler-room operator can tell at a glance the 
pertinent facts that are essential to satisfactory opera- 
tion of the boilers. Experience has shown that with 
the aid of these gage boards it is possible to hold steam 
pressures within the prescribed limits under widely 
fluctuating load conditions, and practically to eliminate 
popping-off of the safety valves. 

Seven gage boards have been installed, five of which 
are single face and two are double face. Four of the 
indicating megawatt meters are operated by one master 
and three by a second master sender. 

Fig. 2 shows the standard totalizing wattmeter con- 
nected to a master sender on the right-hand side of the 
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meter. All instruments on one circuit are in paralle) 
The system requires five wires, three for synchronizins 
and two for excitation. The latter may be furnished }b. 
any convenient alternating-current source. Over « 
year’s successful operation has proved the reliabilit: 
of the instruments, as no trouble, other than that which 
would ordinarily be expected of the new design, his 
been experienced. 


The Sproule Internal-Combustion Engine 


A new type of internal-combustion engine, the 
Sproule, has appeared in England. The principal draw- 
backs in present-day internal-combustion engines are 
limited flexibility and absence of overload capacity, low 
efficiency at light loads, and difficulty of reversing. 
That is, the internal-combustion engine can give the 
best results only at full speed. 

In the design of this engine a pair of pistons work 
in a common combustion space, each piston operating 
a separate crankshaft. The two shafts are geared 
together at a 2 to 1 ratio, so that one piston makes two 
complete strokes while the other makes four. The 
method of gearing the two cranks is such that the 
relative angular setting of the two crankshafts in 
respect to each other can be varied at will, whether 
the engine is in motion or not. 

When the two cranks are set so that at a given time 
in the cycle the two pistons are together at the back 
end of their strokes, the minimum compression space 
is available. In this case a small charge of gas will 
be compressed normally, but will be expanded to more 
than its original volume, giving an increased efficiency. 
If, now, the two-stroke crank is advanced relatively 
to the four-stroke crank, the two pistons cannot coincide 
at the back position, so that the minimum compression 
space becomes the fixed space plus a small portion of 
the two-stroke cylinder volume, the total giving the 
larger space necessary for a heavier load. The ex- 
pansion ratio will now be less, but up to the normal 
full load it is still greater than the compression ratio 
and gives a high expansion efficiency at loads up to 
full load. The two-stroke crank can be advanced to 
give about 40 per cent more than the normal full-load 
charge, the expansion ratio being then a little lower 
than the compression ratio, so that a large overload 
capacity is provided with only a slight drop in efficiency. 

It is claimed that this engine, while retaining all 
the advantages of the ordinary internal-combustion 
engine, is as flexible as the steam engine. 





The black smoke which escapes when coal is burned, 
is due to incomplete combustion of the volatile matter 
of the coal. It is very difficult to produce black smoke 
in burning coals such as anthracite, which are low in 
volatile matter. Ifthe coal contains less than nine or ten 
per cent volatile matter, it is sure to be practically 
smokeless. It does not follow that the more volatile 
matter there is in coal, the more smoke is made in burn- 
ing it, because the amount of smoke produced depends 
more on the way in which the coal is burned than it 
does upon the amount of volatile matter present. A 
coal with less volatile matter, if burned improperly, wil! 
make more smoke than a coal with more volatile matter 
which is properly burned. In fact, it may be said that 
it is possible to burn any coal without making black 
smoke, if proper means are adopted in its burning. 
—Bureau of Mines Investigation Report No. 2323. 
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Standardization of Ammonia Fittings 
N ecessary 


By ERWIN BUNZEL, M. E.* 








HOSE who have == 
been in the refrig- 


erating- engineering iv HAS been thought for a long time that a 

code covering the standardization of flanges 
for refrigerating systems should be adopted by 
the manufacturers of such accessories. 
events have impressed the writer with the abso- 
lute necessity of the early adoption of such a code. 


field for any length of 
time appreciate what it 
means to be compelled to 
figure with as many dif- 
ferent kinds of: fittings as 
there are manufacturers. 





— the business. 





This way 
you have to buy our make 
of fittings to match up 
with your present equip- 
ment.” This shows the 
spirit that prevails among 
some manufacturers, 
When are we coming to 


Recent 











a standard system of size, 








Admitting that standard- 
ization would mean a large financial outlay on the part 
of the manufacturer, however, in the end they, as well 
as the purchaser, would benefit by it. 

The American Society of Mechanical Engineers and 
the American Society of Refrigerating Engineers have 
committees working on a standardizing scheme, but as 
some manufacturers object to such a movement, these 
committees cannot make very rapid progress. No doubt 
some difficulties would have to be overcome, but the 
ultimate benefit gained by this standardization would 
outweigh all these initial inconveniences many times, as 
we see in the lines of steam and water fittings. 

Has either of the following cases occurred to you in 
the course of your practice either in engineering offices 
or in the plant? 

On one occasion it was necessary to make an ammonia 
connection composed of 8, 10, and 12 in. fittings. Some 
of these large-sized fittings were on hand, but as they 
were of different makes, they could not be connected 
with the others unless companion flanges were used, 
which meant so many superfluous joints. When the job 
was completed, there were three different makes of fit- 
tings within about ten feet of connection. Just stop to 
think of the unnecessary delay, pipefitting work and 
extra joints, regardless of the increased expense, that 
were involved in this installation. 

Here is another case, which must be looked at from 
the purchasing agent’s point of view: 

Bids were requested for ammonia fittings and pipe- 
work. When the proposals were received, some manu- 
facturers quoted on fittings only, some on fittings and 
pipe. As was requested in the invitation for bids, the 
prices for fittings and pipework were separated instead 
of being given in a lump sum, and it appeared that one 
manufacturer was high on fittings and low on pipework; 
another low on fittings and high on pipework; or the 
particular make of fittings was not satisfactory. A 
combination could not be made because it was impossible 
to match fittings and flanges of different makes, and 
consequently a higher price had to be paid for the equip- 
ment than should have been paid. 


CAUSE OF PRESENT CONFUSION 


Some time ago at a meeting I asked one of the men 
present, “When are you going to adopt a standard 
system of flanges of ammonia fittings?” His answer, 
which, to say the least, appeared very unbusinesslike, 
was “Why, we never will, because we would lose some of 


_.. 


efrigerating Engineer, Armour & Co., Chicago, Ill. 


drilling and recessing of 
flanges for ammonia and other refrigerating plants? 
Why not also adopt a rule by which all fittings will be 
recessed in a uniform manner? For instance: 

All elbows, male on one end, female on the other end. 

All tees, male and female on run, male on third end. 

All crosses, male and female, both ways. 

All globe, angle and expansion valves, female on the 

under side of the seat, and male on the other end. 

All tee valves, male and female on run, female on the 

third end. 

Furthermore, I would suggest the adoption of the 
following rule as universal for the convenience of the 
erector: All reducing companion flanges of expansion 
coils connecting to liquid lines should be female, and all 
flanged joints in all ammonia lines to be so arranged 
that, taking the flow of gas or liquid as direction, the 
male flange should be followed by a female flange. 


BENEFITS FROM STANDARDIZATION 


If these rules were unanimously adopted, much time 
would be saved by the man who makes the layout on 
paper, the man preparing the list of material, and the 
erector; and finally, it would lower the cost of installa- 
tion, as much time is wasted at present by studying 
from the plans what kind of flanges will be used at cer- 
tain places of the plant while under erection. 

There is another advantage of this standardization: 
Suppose there is a breakdown in a plant; the engineer, 
of course, wants to have as short a shutdown as possible. 
It would take at least one or two days before a fitting, 
to replace the broken one, could be received from the 
manufacturer who originally installed the plant, and the 
only fitting that could be purchased locally would in all 
probability be one of a different make and of course 
would not fit. 

Whoever remembers the conditions that prevailed 
prior to 1894, when steam and water fittings for pres- 
sures up to 125 lb. were standardized, and 1914, the 
year when the same same system was adopted for high- 
pressure fittings, will agree with me that it is high time 
for arriving at a definite agreement on standards for 
ammonia fittings. 





The annual report of the Manchester Steam Users’ 
Association notes the occurrence in the United King- 
dom during the year 1921 of 26 explosions, killing 17 
persons and injuring 42 others. Of these 6 were “boiler 
explosions proper,” the others arising from the failure 
of steam pipes, stop valves, dryers, drying cylinders, 
economizers, etc. 
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Measuring Watts Without a Wattmeter 


By VICTOR H. TODD* 


HEN dealing with direct current, the watts con- 
W sumed by any piece of apparatus are easily deter- 
mined with only a voltmeter and ammeter by 
multiplying the current passing through the apparatus 
by the voltage across its terminals. With alternating 
current, however, this product must be multiplied by 
another factor, called the power factor, in order to 
obtain the true watts, since in general] the current and 
voltage are out of phase, causing the power factor to be 
less than unity. 

An indicating wattmeter shows the produce of volt- 
amperes and power factor, but unfortunately the average 
maintenance man does not possess a wattmeter or a 
power-factor meter, while an ammeter and a voltmeter 
usually form a part of his testing equipment. There are 
times, however, when it is necessary to determine the 
actual watts consumed by a motor or other piece of in- 
ductive apparatus, when a wattmeter is not available, 
and the following methods are described to show how to 
determine the true watts and power factor of small 
equipment with only a voltmeter and an ammeter by con- 
necting a bank of lamps either in parallel or series with 
the load as conditions may require. The methods de- 
scribed are not at all recommended to take the place of 
a good wattmeter, which is always to be preferred, but 
they demonstrate what can be done in an emergency. 


VOLTMETER-AND-AMMETER METHOD 


Take, for example, a small 110-volt 60-cycle single 
phase motor carrying a load, and let it be desired to 
ascertain actual watts consumed. First connect the 
voltmeter across the line and connect the ammeter in 
series, as at A, with the motor, Fig. 1. Assume that 
the motor takes about 4 amperes. Now make a bank of 
110-volt lamps or water rheostat that will take a current 
approximately equal to that of the motor. For instance, 


~ od 























FIG. 1. DIAGRAM OF CONNECTIONS FOR MEASURING 
WATTS WITH VOLTMETER AND AMMETER 


if 4 lamps rated at 110 volts and 100 watts each are 
selected, their combined currents will be about 3.6 
amperes, which is sufficiently close for this calculation. 
Connect these lamps in parallel with the motor as in the 
figure. Now measure the current accurately in the 
motor circuit and call it A. Then disconnect the am- 
meter, closing the circuit to the motor so that it will 
run when the switch is again closed and connect the am- 
meter in at B to measure the current flowing in the lamp 
bank; call this current B. Again remove the ammeter, 
close the gap and connect the meter in at C, so as to 
measure the combined current of the motor and the lamp 
load; call this reading C. Take a reading of the volt- 





*Electric Engineer, Summit, N. J. 


meter and call it E. The actual power consumed can 
now be determined from the formula, 
«BIC —(4? + BY] 
Watts = - oR —— 

As a concrete example, assume that in Fig. 1, 4 
equals 4.05 amperes, B 3.6 amperes, C 7.2 amperes, and 
E 110 volts. Substituting in the formula gives 

_ _. LOL7.2° —(4.05* + 3.6°)] _ 
Watts — 2X 36 = 
110[51.84 — (16.40 +. 12.96) } ; 
a “72 a rae == 343.3 


which is the true amount of power consumed by the 
moior. The apparent watts — FA = 110 X 4.05 


Cc. 
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FIG. 2. DIAGRAM OF CONNECTIONS FOR MEASURING 
WATTS WITH AMMETER AND LAMP BANK 


445.5 volt-amperes. The power factor may be determined 
by dividing the true watts by the apparent watts and 
equals 343.3 — 445.5 — 0.77. 


MEASURING WATTS WITH AMMETER ONLY 


To determine the watts with an ammeter only, it is 
necessary to calculate the combined resistance of the 
lamps from the manufacturer’s ratings. For instance, 
if 4 lamps are used, each rated at 100 watts and 110 
volts, then the four combined would take 400 watts at 
110 volts. Their resistance will be the rated wolts 
squared, divided by the rated watts. Of tourse the 
actual values may vary considerably from the amount 
marked on the lamps by the manufacturer. Con- 
sequently, this method should be used only in an emer- 
gency, as the results may be several per cent in error, 
the actual error depending on how close the lamps come 
to their rating. In this case the resistance R = E* — 
W = 110 — 400 = 12,100 — 400 = 30.25 ohms. 
Ammeter readings are taken as indicated in Fig. 1, and 
then the watts consumed may be obtained from the 
formula, ' 
R\C’ — (A* + B*)] 

2 
Substituting the assumed values, then, 


30.25[7.2? — (4.05 + 3.6) ] _ 
D) _ 


Watts — 





Watts — 


30.25[51.84 — (16.40 + 12.96) ] 
; 2 
which is about the same as in the first method. 


= 340 


MEASURING WATTS WITH VOLTMETER ONLY 


When there is some method of obtaining aproximately 
double normal voltages as, for instance, is often the case 
where small motors operate from one outside wire and 
neutral of a three-wire system, it is easily possible to 
obtain the true watts by the use of a voltmeter only. 
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The accuracy, of course, depends on the accuracy of the 
calculated resistance of the lamp load. The current 
taken by the motor or load must be roughly calculated 
from the full-load rating. For this method a bank of 
lamps is selected similar to the one previously used. 
This bank is connected in series with the motor, and the 
two are connected across the two outside legs of the 
circuit, as shown in Fig. 2. Upon doing this the lamps 
may be too bright or they may be dim. In the first case 
more lamps should be added, and in the second case 
lamps should be cut out until the voltage across the 
motor is almost the same as when connected from out- 
side to neutral. Then the resistance of the lamps must 
be calculated as previously described. 

The voltage is now measured accurately across the 
motor from A to B, and this reading is called A. Then 
the volts are measured accurately across the lamp bank 
from B to C and called B. Next the voltage is measured 
across the outside lines at points A and C and this volt- 
age is called C. The true watts consumed by the motor 
may now be found from the formula, 

C’ — (A’ + B’) 
Watts = OR , 

If values are assumed for C = 220 volts, A = 110 volts, 
B = 123.7 volts and R = 30.25 ohms, then substituting 
in the formula, 

Watts = 220° — (110° + 123.7°) _ 
2X 30.25 “s 
48,400 — 12,100. + 15,301.7) — 3468 
The power factor may be calculated by the formula, 
C— (A* +B’) _ 
2AB ap 
220° — (110° 4 123.7") _ 
2X 110 X 123.7 
48,400 — (12,100 + 15,301.7) __ 0.77 
27,214 a 


This gives 77 per cent as the power factor of the 
motor, as obtained in the foregoing. 














Power Factor = 











Mechanical Atomizers for 


Stationary Plants 


By S. E. DERBY* 


Although the merits of mechanical oil burners have 
for a long time been universally recognized in the 
marine field, where the supply of fresh water is a vital 
consideration, it is only within recent years that mechan- 
ical atomizers have received consideration for stationary 
plants. Now, however, mechanical burners are being 
installed in ever-increasing numbers for stationary 
work, and the available data indicate that the total steam 
charged against atomization, including that for use in 
high-pressure pumps and high-temperature heaters, is 
under that required for steam atomizers in plants of 
similar grade. Many stationary steam plants equipped 
with mechanical burners are averaging around 200 per 
eent of builder’s boiler rating for regular runs and in 
some instances have been run constantly for weeks at a 
time at 250 per cent rating. 

In order to burn oil efficiently it must be atomized or 
broken up into finely divided fog-like particles. Next, it 
must be brought into intimate contact and thoroughly 
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mixed with the correct amount of air for proper com- 
bustion. The vapor-like mixture of oi] and air must be 
burned in a suitable furnace constructed of a refractory 
material that radiates sufficient heat to maintain at all 
times in the combustion chamber a temperature above 
the ignition temperature of the mixture. The volume 
of the combustion space must be sufficiently large so that 
the oil is completely burned before the products of com- 
bustion impinge on the heating surfaces. 

Steam-consumption data for mechanical burners in 
stationary plants are not yet available to the same 
degree as for steam spray atomizers. The 1921 report 
of the Prime Movers Committee of the N. E. L. A. stated 
that in one of the largest oil-burning plants in New 
England continuous records of over six months show for 
mechanical burners an average total charge of less than 
two-thirds of one per cent of the total steam generated. 
This, however, is excessive, inasmuch as it does not take 
into consideration the heat returned to the oi? during 
preheating or the heat of the exhaust steam from the oil 
pump returned to the feed-water heater by means of a 
small surface condenser used as a preheater on the 
makeup line. 


DETERMINING FURNACE DIMENSIONS 


The maintenance of a temperature in the combustion 
chamber above the ignition temperature of the mixture 
is provided for by designing the furnace to give a suffi- 
ciently large area of heated brickwork. Good practice 
is to allow about 0.9 to 1.2 sq.ft. of refractory surface 
per 10 sq.ft. of boiler-heating surface. Frequently, the 
refractory surfaces are made of insulating materials of 
diatomaceous earth. These have almost a purely sili- 
cious composition and are calcined in order to reduce 
breakage and the tendency to spall and disintegrate. 

Two cubic feet of combustion space per 10 sq.ft. of 
boiler-heating surface is an ample allowance. A mini- 
mum volume of 1.2 cu.ft. is often specified for good 
performance. Under these conditions 1.9 lb. of oil can 
be burned per hour per cubic foot of furnace volume 
without any destructive effects on either the brickwork 
or the heating tubes of the boiler. 

Where several burners are used per furnace, these 
should be arranged so that the flames from the individ- 
ual burners do not impinge directly on the walls of the 
furnace or heating surfaces of the boiler. If the flames 
strike the boiler tubes, trouble is likely to occur, par- 
ticularly when a feed water is used that easily forms 
scale. Tube trouble is generally due to direct contact 
between the flames and the tubes caused by oil or scale 
formation within the tubes, or erosion of the tubes due to 
the bombardment of particles of oil that are not properly 
atomized. 


DESIGN OF FURNACE AFFECTS RESULTS 


The size of stack or chimney should be based on the 
maximum load developed and the draft resistance, 
rather than on the rating of the boiler. The height of 
the average chimney varies generally from about 100 
to 180 ft. Good practice is to have a chimney diameter 
one-tenth to one-fifteenth the height. One square foot 
of chimney area is suitable for from 400 to 500 sq.ft. 
of boiler-heating surface. 

Although an increase in furnace volume is essential 
when changing over from coal to oil, nevertheless it is 
not the only important factor in furnace design. To 
burn oil with the most successful results, cognizance 
should be taken of the type of boiler, size, number and 
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arrangement of the tubes, type and position of the 
baffles, elevation of the headers above the floor line, 
number of burners, location of the burners with respect 
to the increasing height of tubes, length of furnace with 
respect to flame travel, arrangement of settings, vertical 
walls and floor, thickness and type of refractories, ade- 
quate control of combustion air, suitable ignition of air, 
uniform distribution of air in the furnace with respect 
to the flame and travel, the amount and character of 
load to be carried, etc. 

Mechanical burners can be adjusted to wide variations 
of load conditions, and in this respect are, in the opinion 
of the writer, superior to spray burners using steam 
or air. Mechanical burners, for a given boiler-heating 
surface, are generally installed in smaller capacities per 
burner than steam-spray burners. The larger number 
of burners required is a distinct advantage, because as 
the load changes, individual burners can be cut in or out, 
as necessary, and thus close regulation is secured. 

The capacity of a mechanical burner depends on the 
oil pressure, and since this can be varied between wide 


COMPARATIVE TEST OF 750-H.P. PARKER BOILER 


Heating Surface, 7,511 sq.ft., Furnace Volume, 1,244 cu.ft. 
Duration of test, hours 8 4 8 
Fuel Coal No. | Mexican Mexican 

Buckwheat Fuel Oil Fuel Oil 
Density deg. Baumé at 60 der. F.. 
Kind of burners Flat-flame | Mechanical 
steam-actuated 
Number of burners....... 
Draft in furnace, inches water column... 0.45 0.26 0.305 
Draft at burner, inches water column. 0.59 0.65 0.720 
Average oil pressure, Ib... H..3 187.° 
Average oil temperature, deg. F. .. : 162 55 
Total weight of fuel fired, Ib. 19,453 9,370 18,780 
Total weight of water fed to boiler, Ib. . 154,938 117,879 243,914 
Factor of evaporation. . 1.1765 1.1815 1.1840 
Total equivalent evaporation from and 
at 212deg. F.,Ib....... 182,285 139,248 288,791 
Water evaporated per lb. of fuel, Ib 7.96 12.58 12.98 
Equivalent evaporation from and at 212 
deg. F. per lb. of fuel, Ib... ... 9.37 14.86 15.3 
Calorific value t Ib. fuel, B.t.u. 12,570 18,510 18,500 
Boiler and furnace efficiency, per cent.. . 72.33 7.9 80.62 
Cost fuel— coal per ton eee 
Oil per gal., delivered. . ‘ec, 3he. 
Cost of evaporating 1,000 Ib. water... . $0. 3353 $0.3445 $0.3203 
Gal. oil equivalent to I ton coal : 175.5 163.7 
Rated capacity developed, per cent... .. 87.9 134.5 139.6 
COsz in flue gases, per cent 12.0 11.0 12.5 


limits (125 to 250 lb. per sq.in.), an additional means of 
regulation is available. A single adjustment changes 
the oil pressure in all the burners simultaneously. Thus 
there are two methods of regulating the capacity, which, 
together with the means afforded by the stack damper, 
permit a wide adjustment and refinement that can be 
secured only with mechanical oil burners. 

The flame from the mechanical burner is well dis- 
tributed, is practically noiseless and comparatively soft 
—that is, it has not a jet or blowpipe action—and for 
this reason the life of bo#ter tubes is much longer when 
mechanical burners are used. 

The comparative test data given in the table may be 
of interest in showing the relative performance of the 
same boiler when fired with coal, with a flat-flame 
steam atomizer, and with one type of mechanical 
burner. Before the furnace was changed over to oil 
burning, the combustion chamber was made of ideal 
proportions; that is, about 63 ft. high and 16 ft. deep. 
No attempt was made during the test to push the boiler 
to its highest capacity, but about 140 per cent of rating 
was developed. This appeared to be an ideal load under 
the existing conditions and was secured with about 150 
lb. of oil per burner per hr. The combustion chamber has 
a volume of about 1,244 cu.ft. and the draft was 0.3 in. 
of water column, thus providing an ample air supply 
and an adequate range for purposes of regulation. The 
oil used was 13.3 deg. Baumé, and it was found that by 
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heating it to about 265 deg. F., proper fluidity for fine 
atomization was obtained. 

The important points to note about the data given 
are the relative overall boiler and furnace efficiencies 
secured with coal, the steam-spray atomizer and the 
mechanical atomizer; the relative costs of evaporating 
1,000 lb. of water from and at 212 deg.; and the effi- 
ciencies of combustion obtained, as shown by the CO, 
in the flue gases. 

For a properly designed furnace and under test con- 
ditions, it is quite possible with mechanical atomizers 
to obtain an overall boiler-furnace efficiency of 83 per 
cent with boilers of approximately 5,000 sq. ft. of heat- 
ing surface. For every-day working conditions, how- 
ever, this figure should be diminished 5 to 10 per cent, 
depending upon the care exercised in maintaining the 
conditions necessary for perfect combustion. 


Boiler-Tube Cleaners Have Many Uses 


Every engineer is familiar with the use of the boiler- 
tube cleaner for removing scale from boiler tubes, but 
many other applications, some of which are possibly 
unfamiliar to the average engineer, have been found 
for this piece of equipment. Some of these uses are 
outside of the power plant, so that it will not be worth 
while to describe them here. Among power-plant ap- 




















CLEANER FOR SUPERHEATER TUBES, USING TRIPLE 
UNIVERSAL JOINT AND DRILL 


plications may be mentioned the cleaning of water- 
backs used in connection with chain-grate stokers. The 
tubes of these water-backs are much like those found 
in water-tube boilers, but they require a special size 
of cleaner. The removal of scale from economizer tubes 
may be done with ordinary tube cleaners, although spe- 
cial heavy-duty, steam-driven machines have been de- 
veloped for this work. Another application of tube 
cleaners is in the removal of scale from the circulating 
tubes in boilers. 

Curved superheater tubes may be successfully cleaned 
by using small sizes of boiler-tube cleaners provided 
with triple universal joints and drills. An arrange- 
ment of this type is shown in the figure. With such 
an appliance it is possible to clean around the return 
bend of the superheater tubes, going halfway around 
the bend from each horizontal section of the straight 
tube. The tube cleaner has also been used to remove 
scale from feed pipes. 

The use of tube cleaners and a special development 
of the tube cleaner using a length of shafting with 
drills, and driven by an outside motor, has long been 
known as a successful method of removing scale from 
the tubes of surface condensers. The method is par- 
ticularly applicable where the scale is hard. Another 
application is in the cleaning of evaporators as used 
in various industries. For this purpose three types of 


apparatus may be used: Ordinary tube cleaners, con- 
denser tube cleaners, or light-weight and slow-speed 
cleaners specially designed for this work. 
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Work Ahead for 


Naval Engineers 


NSTEAD of being the death knell of progress in the 

Navy, the new treaty means, in the opinion of Admiral 
Robison, engineer-in-chief, that naval engineering will 
set new goals to achieve. It is the engineer who will 
take the most important part, he says, in improving 
the existing plant of the Navy until it is comparable 
with new construction. Ships already old must be re- 
juvenated to the extent necessary to make them last as 
long as a new ship and make them capable of standing 
in the battle line as fit sisters with the few new ships 
that may be constructed under the treaty. This is in 
no way inconsistent with the spirit of the agreement 
which provides for limitation rather than disarmament, 
and it is important that the units remaining be main- 
tained in the most efficient state. 

Improvements that would have been unwise under the 
old order will be made on vessels that would have been 
approaching retirement age. By the application of 
clever engineering Admiral Robison expects to see such 
ships brought to a high state of efficiency. This is 
especially true of their power plants. The reduced 
appropriations will mean, necessarily, that the Navy’s 
engineers be given every encouragement to exercise the 
fundamental function of all engineers—that of elim- 
inating waste. Waste heat can be trapped, Diesel 
engines can be installed to furnish auxiliary electric 
power, lubricating oil can be purified before re-use, 
thereby cutting down the cost of bearing renewals, and 
greater use can be made of exhaust steam. 

This is only a portion of Admiral Robison’s con- 
ception of the part the engineer is to play in the new 
Navy. Force of circumstances will spur engineering 
endeavor to a point never before attained in that branch 
of the service, he believes. 


Heating the Feed Water 


T TOOK a long time and a lot of argument to get 

the fact over that it does not pay to run an engine 
or a turbine condensing when use exists for heat at 
temperatures such as will be afforded by exhaust steam. 
There are many turbines and engines running condens- 
ing today in textile and other mills, where live steam is 
used for heating and process work, that had better be 
exhausting into a back-pressure system and delivering 
their steam for further use instead of pouring its con- 
tained heat into the river. 

The heat generated by the combustion of the fuel in 
a power plant has four courses to follow: It can go 
out the chimney, it can be converted into power, it can 


be expelled in the exhaust, or it can be lost in the 
atmosphere by radiation and convection. In one or more 
of these four ways must it go out of the plant when it 
goes out. 

There are these four streams flowing out of the power 
plant; there are two streams flowing in—the stream of 
feed water to the boilers and the stream of air to the 
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furnaces. As both of these are below the temperature 
at which heat is flowing away from the plant, they 
afford avenues by which some of this escaping heat may 
be retrieved and returned. Either the feed water or 
the incoming air may be heated by the escaping flue 
gases, or the water may be heated by the exhaust steam. 

It has been a precept that this recapture of the heat 
in the exhaust steam should be carried to the limit of 
the capacity of the entering feed water to absorb it 
and bring it back. Our ideas in this respect have been 
a little disturbed by the reiteration, in recent discus- 
sions of heat balances, that the limit to which feed water 
could profitably be heated is somewhat below 212 
degrees; in the case of Conners Creek, 186 degrees. This 
does not mean, however, that it is not desirable to apply 
to the heating of the feed water every heat unit that 
would otherwise go to waste, although there is some, 
question as to how much high-pressure exhaust steam 
should purposely be made for the purpose. 

From a purely thermal point of view the best result 
would be obtained by bleeding the main unit at various 
stages and heating the feed water to the boiling point 
at the initial pressure. In a turbine this can be well 
conceived to be possible. The boilers would then have 
simply to supply the latent heat of evaporation and the 
cycle becomes the most efficient, that of Carnot. Prac- 
tical considerations affect the realization of this method. 
We expect to have in the early future some simple con- 
siderations of the principles involved and the conditions 
affecting their application. 


A Meaningless Verdict 

EVEN men came to their deaths by reason of this 

explosion. We are not able to determine the cause 
of the explosion further than there was something defec- 
tive in the tank or operating machinery. We find that 
the railways company used all possible precautions to 
insure the safety of this apparatus in the way of 
inspections, and as an additional precaution had a man 
constantly in charge of this.tank. We hold no one 
criminally liable.” 

This was the verdict of the coroner’s jury following 
the inquest into the deaths of seven men caused by the 
explosion of an air receiver at the shops of the Kansas 
City Street Railway Co. on the morning of March 7 and 
reported in the March 21 issue of Power. 

The finding of the jury leaves the impression that 
there was something inexplicable or mysterious about 
the explosion. Here was an opportunity to fix indelibly 
upon the minds of men charged with the operation of 
compressed-air machinery, the disastrous effects of the 
improper use of cylinder lubricating oil or perhaps the 
use of low-flash oils such as kerosene for the purpose of 
cleaning compressor cylinders and valves. 

Although the compressor attendant was killed, there 
should have been little difficulty in determining from 
records, the kind and amount of lubricating oil used; 
from the shop men could have been learned the method 
of cleaning the compressor. The data thus secured 











586 


would have given a clue as to whether the method of 
operation contributed to the disaster. That the explo- 
sion was caused by the ignition of oi] vapor seems to 
be borne out by the testimony of witnesses to the rep- 
resentatives of the press shortly after the accident. 
One declared that “there was a flash”; another that 
there was “a blinding flash’; and still another that 
“the air turned black with smoke and dust.” 

It is a sad commentary on the destruction of seven 
good men if their deaths do not contribute something 
to the safety of others working in the same field. 

Very often the injunction to “place the air receiver 
as close as possible to the compressor” is taken too 
literally by those installing such apparatus. The re- 
ceiver under discussion was supported near the ceiling 
indoors. It would seem that considerations of safety 
would dictate the placing of air receivers outdoors 
wherever possible and, of course, in positions that per- 
mit of thorough inspection. 


The Coal Strike 
Versus the Public 


e¢yF THE coal industry is not reorganized in the 

interest of the public, then it will be up to the 
public to try the experiment of public ownership,” is 
the way Senator William E. Borah, of Idaho, Chair- 
man of the Senate Labor Committee, sizes up the coal- 
mining crisis. There are many in favor of such an 
experiment. John L. Lewis, president of the United 
Mine Workers of America, professes to believe in Gov- 
ernment control of the operators, although the miners, 
of course, must not be subject to such control. The 
operators, on the other hand, are thoroughly opposed to 
Government intervention of any kind. The general 
public, while regarding with suspicion the proposition 
of Government operation, would probably look favorably 
upon some form of regulation that would protect it 
from the reactions of the disturbances that have become 
periodic. 

One thing is becoming certain—without some kind of 
outside control the operators and the miners cannot 
fight out their disputes and at the same time serve the 
public satisfactorily. But it has seemed impossible to 
arrange for such supervision in times of peace, when 
plans could have been drawn up with seasoned and 
dispassionate judgment. Not many months ago, when 
the coal strike was impending, but before the public 
could see through the fog that always blurs its vision 
into the immediate future, a number of bills designed 
to stabilize the coal industry were put before Con- 
gress, but public opinion could not be aroused suffi- 
ciently to put them through in the face of the coal 
lobby. The public may be likened to a singularly short- 
sighted animal that apparently cannot be even coaxed 
into taking preventive medicine before it is sick. 

There is much talk right now as to whether the 
miners or the operators are right. Each side has its 
grievances. The operators point out their inability 
to compete with the non-union mines, whose costs are 
lower because of lower wages. They complain of the 
evils of inefficiency resulting from enforced unionism 
and national agreements and declare that, to bring down 
their costs, they must be allowed to settle their disputes 
with their own men without outside interference. The 
miners insist upon certain features of unionism that 
are objectionable to the operators. It must be remem- 
bered, too, that they work for only a portion of the 


POWER 





Vol. 55, No. 15 


year and that, therefore, their wages during such por- 
tion are not comparable with wages paid in year-round 
industries. The public has no dispute with the oper- 
ators and no dispute with the miners; its dealings are 
with the coal industry, and it looks to that industry to 
set itself right and deliver the goods. If the coal 
industry itself cannot settle its own difficulties, the 
public will have to step in and settle them for it by 
some means as yet undetermined. 


The Power Show 


OLLOWING the fall meeting of the American So- 

ciety of Mechanical Engineers, Dec. 7 to 13, there 
will be held at the Grand Central Palace, New York, 
an exposition of power-plant machinery, apparatus and 
supplies such as has never before been attempted. The 
triennial Mechanics’ Fair which used to be such an event 
in Boston, and the exhibition of the American Institute 
at New York, long since discontinued, were gestures in 
this direction, and power shows have been held at Bos- 
ton as appendages to the Textile Exposition. 

The Power Show announced for next December will be 
devoted exclusively to apparatus employed in the gene- 
ration, distribution and utilization of power and will be 
conducted upon the scale of magnitude and the high 
educational plane of the automobile, electric. chemical 
and flower shows. Its advisory committee includes the 
presidents of the American Society of Mechanical Engi- 
neers, the National Electric Light Association and the 
National Association of Stationary Engineers. A special 
effort is to be made to have the exhibits of large educa- 
tional value and real working demonstrations of the 
purposes and processes that they are intended to serve. 
The exposition will bear the same relation to the 
Mechanical Engineers and their annual meeting that the 
Chemical Show does to the Chemical Society, and it is 
hoped that it will develop such value and interest that 


it will become a permanent feature of the December 
meeting. 





For a long time we have heard occasional predictions 
that coal as a source of power would some day be re- 
placed by sun power, tidal power, wave power, wind 
power, etc. Any of these would be mighty poor picking 
under present average conditions. Although it would 
be a rash engineer who would insist that none of these 
would ever be used commercially for the generation of 
power, it is safe to predict that coal will continue to be 
our main source of power for many years to come. Of 
course the developed water power will increase from 
year to year, but this can never supply more than a 
fraction of the total power requirements. During the 
last few years there has been some talk among scien- 
tific men about using the tremendous energy locked up 
in the atoms. This may possibly be done some day, 
although no one can say how. Meanwhile the problem 
of the practical operating engineer is to make the 
best possible use of the coal or other fuel that nature 
has furnished him. 





In describing a boiler-room load indicator in this 
issue, the author gives some startling figures as to the 
cost of steam wasted through ordinary popping of 
safety valves when the boilers are operating on a 
fluctuating load. Let this be a clue to engineers who 
do not know what such losses amount to in their own 
plants. A little figuring may show large savings 
through closer handling of the boiler load. 
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Advantages of Modern Equipment 


A short time ago my employer asked me what prac- 
tical use could be made of recording steam-flow meters 
and CO, instruments. ‘If he had asked me the same 
question twenty years ago, I would have told him that 
they were made only to sell to white-collar college 
engineers. I have since learned from practical experi- 
ence that the answer would have been wrong. 

Twenty years ago not one engineer in fifty knew or 
cared what an Orsat was for and probably not over one 
in a hundred knew how to use one, neither was the 
steam-flow meter perfected nor even advertised in the 
engineering journals of that period. 

The first requisite of a highly paid engineer was 
good mechanical ability. He was not asked any ques- 
tions regarding the amount of water that could be 
evaporated per pound of coal; all that was required was 
the ability to keep the engines in repair and the plant 
in operation the full number of working hours. He had 
to be a machinist, pipefitter, boilermaker, tinsmith, 
mason and carpenter, and if he was a belt maker and 
millwright besides he was a ripping good man. 

That was the time when the best of bituminous coal 
could be bought for $2 to $3.50 per ton delivered in the 
bunkers, an engine of 500 hp. was a big one, and 
5,000 hp. in one plant was nearly the limit. The steam 
turbine was in the experimental stage, and superheat 
was a thing just discovered; the indicator was just 
coming into use by the average operating engineer, and 
only one in ten knew how to take diagrams with one. 

In those days the man that started to talk combustion 
to a bunch of shovel-trained engineers was considered a 
nut or a college engineer, and his society was shunned 
by the majority of the men in his line. I was among 
the loudest to cry down what has since proved to be the 
right method of operating a steam plant; the majority 
of the engineers were agreed that new-fangled devices 
were made only for college graduates to play with. But 
time has proved to us that we were wrong. 

At that time the chief engineer in a large plant had 
the superintendent and owner in the hollow of his hand 
so to speak. In a very few moments he could make 
changes in his engines and other equipment that would 
cost the employer hundreds of dollars every year in 
fuel and other ways. The superintendent or owner had 
no means of keeping a check on what was being done 
in the power plant outside of what the chief was willing 
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to tell him, and as a rule that was very little; so he had 
no means of detecting the losses that were perpetrated 
on him either through ignorance or from other causes. 

By way of illustrating what modern methods and 
equipment have done for both the owner and the engi- 
neer, let us consider a plant of 50,000 sq.ft. of boilers, 
and compound engines. This plant has been in opera- 
tion for, say, ten years, the same superintendent has 
been in charge and the same crew has been in the boiler 
room. Let us assume that the average performance in 
this plant has shown an evaporation of only seven 
pounds of water per pound of coal; this coal is bought 
under a guarantee of 13,500 B.t.u. per pound. Now 
along comes a new engineer and he sets out to make the 
plant operate at a higher efficiency. By overhauling 
some of the equipment and making changes in operating 
methods results soon begin to show in his favor. By 
this time the superintendent is beginning to take notice 
that he has a man in the plant who is working for the 
interest of his employers, and he is well satisfied to 
pay a few dollars a week more than he ever paid an 
engineer before, for the man is doing something to 
earn it. The engineer could stop right there, but he 
has an ambition to go further, so he recommends that 
the company install some recording instruments, such 
as a recording pressure gage, a recording steam-flow 
meter and a recording-indicating CO, instrument. 

The superintendent is really anxious to know why he 
wants this high-priced equipment and wants to have it 
explained how the fancy apparatus is going to pay a 
return on the investment. 

Let me say right here that if neither the engineer 
nor the superintendent is interested in higher efficiency 
in the plant, the money will be thrown away if these 
instruments are bought and installed. But if the engi- 
neer is devoted to his work and desires to make his plant 
perform at maximum economy, he can take his charts 
and in a few moments find out very nearly just what 
the operating condition has been any hour of the day 
or night. 

As for the superintendent, he will be able to keep a 
check on his power-house staff at all times, and by 
keeping these appliances in good operating condition 
and by a study of the performance which they indicate 
or record, the plant can be kept to its standard of 
economy and the owner will receive good returns on the 


investment. W. E. CHANDLER. 
Grafton, Mass. 
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Bending Large Conduit 


One frequently reads the advice that when electrical 
conduits larger than two inches are to be bent, in 
order to avoid kinking they should be packed with sand 
and heated to assure a good bend. Through years of 
experience I have learned that this is not necessary, nor 
should it be permitted. Electrical conduit is made to be 
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METHOD OF BENDING 


LARGE CONDUIT 


bent more easily than ordinary pipe, and with the 
proper equipment and a little practice it can readily be 
properly bent without heating. 

I have frequently wondered what persons advocating 
this heat method thought was going on inside the con- 
duit while it was being so treated. Do they consider 
what is happening to the insulating enamel? Do they 
stop to think what the grains of sand embedded in the 
enamel will do to the insulation of the wires? Do they 
know that when the conduit cools all the insulation pro- 
tection against corrosion on the inside is gone. A 
rusted conduit is a source of grounds, and these are 
very often in places where it is extremely difficult prop- 
erly to repair the defective work. Rust is no friend of 
insulation. 

The one thing that most frequently causes kinking of 
conduits is that they are bent over too sharp a corner. 
A piece of soft wood at both points of contact and less 
“bite” will help a lot. Do not try to make the bend in 
one stroke; shift the points of contact and bend a little 
at a time. When bending in a machine and having 
several sizes to bend that are to follow each other, one 
must take into consideration the outside radius of the 
preceding conduit to make a neat job, remembering that 
it is not simply a case of putting the pipe in the bender 
and pulling the handle. It takes care and experience to 
do a really neat job, and nothing is more satisfactory 
than first-class workmanship. 

I have bent conduit as large as 3 in. diameter by 
using two pieces of timber laid upon a rest (as in the 
figure) at a height depending somewhat upon the dis- 
tance of the start of the bend from the end of the 
conduit. Put a cross-piece underneath the runners near 
the rest, but back far enough to leave room for the 
conduit, then place another cross-piece on top of the 
runners and place the conduit to be bent between these 
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cross-pieces. A number of holes are provided for the 

bolts in the top cross-piece so that this may be adjusted 

to suit the bend. H. A. G. GEIs. 
Meriden, Conn. 


Faulty Arrangement of Underground 
_ Steam Line 


A high-speed engine, supplied with steam from a 
boiler plant about one hundred feet distant, was badly 
damaged by a slug of water that passed into the cylin- 
der along with the steam. The cylinder head was 
broken and the piston rod and crankpin were bent. 

The relative positions of the boilers and engine are 
shown in the sketch. The boiler header is 6 in. in 
diameter and a 5-in. pipe supplies the engine. The 
horizontal portion of this line was originally laid level 
inside a rectangular wooden duct which was buried in 
the ground. As a means of insulation, the duct was 
packed around with straw. A steam trap was connected 
to the line at the point where it made the right-angled 
turn upward into the engine room. 

In the course of time the duct and straw became 
decomposed, the pipe then sagged down in the center 
for lack of support, thus providing a pocket for con- 
densation to collect in. 

This was the cause of the smash-up. When the engi- 
neer opened the throttle one morning to start the engine, 
the accumulated water, being greatly in excess of the 
trap’s capacity, passed along with the steam flow into 
the engine cylinder. 

The source of trouble was eliminated by excavating 
a trench to a depth of about fifteen inches below the 
buried length of pipe, and lining the bottom of it with 
concrete. The pipe was then given a downward pitch of 


about six inches in the total horizontal run, toward the 




















SHOWS LOCATION OF STEAM LINE AND BYPASS ON TRAP 


engine-room end, and a number of rollers, spaced about 
ten feet apart, were placed in the bottom of the trench 
for the pipe to rest on. A covering of 85 per cent 
magnesia was applied, and the entire length of buried 
pipe was shielded from the earth filling by a box made 
of creosoted planking. 

A new trap of reliable design was installed and was 
bypassed, so that the engineer could blow out the line 
before starting the engine. A. J. DIXON. 

St. Louis, Mo. 
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Precautions Necessary in Valve Setting 


Referring to the letter of W. H. Wakeman, Feb. 14 
issue, I have met the same condition in another class 
of work. The following remedy has been of assistance 
for certain types of machines, especially engine-driven 
ice machines. 

Presumably, it will not give any great increase of 
power except at the expense of regulation and steam 
consumption. If the load carried is heavy and of rather 
short duration, this may be a satisfactory expedient in 
some cases. In the normal setting of a Corliss engine 
the governor connecting rod—that is the vertical rod 
from the governor collar to the bell-crank—is set so 
that the arms make about equal angles with the reach 
rods to the valve bonnets, when the governor is at the 
proper height for the engine to carry its rated load. 

The reach-rods are then adjusted so that when the 
governor is on the starting pin, the valve will be tripped 
just before the wristplate reaches extreme travel. Ob- 
viously, if the hooks do not trip at this time, they will 
not trip at all. 

For an emergency increase of power, where steam 
regulation and economy are of lesser importance, it 
may be desirable to block the governor somewhat higher, 
say one-eighth inch higher, on the starting pin and set 
for maximum cutoff. Then when it comes down to the 
starting position, one valve probably will not unhook 
at all and will carry on over, giving steam for prac- 
tically the full stroke, the valve merely closing as the 
wristplate returns. If it is blocked still higher for this 
maximum setting, say three-sixteenths to a quarter of 
an inch, depending on the size of the engine and the 
design of its gear, neither end will cut off, and it will 
take steam practically throughout the stroke on both 
ends, when the governor has settled to the starting 
position for overloads. 

After any setting, of course, the governor should be 
blocked in position for rated load or for the position 
where equal cutoff is desired. The cutoffs should then 
be made equal by measurements or by taking indicator 
diagrams. The later cutoff should be made equal to the 
earlier in the case of the standard setting, as this was 
already as late as possible to cut off at all. 

In any case the governor should be tried out. One 
satisfactory way for trying this with the engine under 
actual operating conditions, is to bring it to medium 
speed on throttle with no load on the engine. This 
speed should be such that the engineer can handle the 
governor, then with a quick push throw the governor 
to its highest position and see that the hooks do not 
engage. Then he should bring it down on the starting 
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pin until the engine picks up speed again, and pull it 
suddenly into the safety position and see that both 
hooks fail to engage, then replace it while it is possible 
to do so to the starting pin. The maximum speeds are 
on wide-open throttle, and no load can then be easily 
and safely checked. 

Of course all this can be done while the engine is cold, 
but in some designs the expansion of the parts due to 
heating up is sufficient to cause some difference. Also, 
this test is a good one to make from time to time to 
assure that the safety is working properly. This is 
especially true of the adjustable safety cam engine. 

Pullman, Wash. A. R. NETTINGHAM. 


Mechanical Stokers and Snail 


Steam Plants 


Referring to the article in the Feb. 14 issue on 
mechanical stokers and small steam plants, I think the 
writer is correct in assuming that no line can be drawn 
on the size of plant as to whether it be hand- or stoker- 
fired. This should be determined foy each individual 
case. 

In plants of 1,000 hp. and above a ene is generally 
required. It is a labor-saving device. If a plant has over 
1,000 hp. of boilers and only a small percentage are 
operated, then there is an argument against the stoker. 
In that case it is an idle investment. 

The smaller plants usually lack the skilled labor that 
the larger plants employ. They do not have the record- 
ing and regulating devices. And since more ability is 
required on a stoker-fired plant if the owner does not 
employ this ability, the stoker is either discredited or 
the coal pile is paying well for the lack of understanding. 

Of course a boiler can carry a heavy overload with a 
stoker, but why plan this way when most layouts show 
that the best all-around efficiency is at 125 to 150 per 
cent rating? A good setting with a shaking and dump- 
ing grate bar will carry up to 200 per cent rating if 
called upon, but neither a stoker nor a hand-fired job 
will do well if the draft is not provided. What the small 
plants need more than a stoker in most cases, is good 
boiler settings. This will give capacity and economy 
and low firebrick maintenance. Most hand-fired boilers 
are set too low, with no combustion space. If they 


change from hand to stoker firing, they get with the 
stoker a large combustion space and the stoker gets the 
credit where rightfully it may belong to the better 
setting. Another factor is the load. Most small plants 
have a variable load with the heating or power demand. 
On the light loads hand firing is more efficient. 

L. S. SHAW. 


Cleveland, Ohio. 











Water-Column Valves 


I have been interested in the letters relating to the 
use of valves in water-column connections on boilers. Of 
course it is impossible to make a steam plant absolutely 
foolproof, but men in charge of boilers usually do not 
close these valves unnecessarily when the boiler is in 
service. The wheel might be taken off the stem, but 
should be kept hanging in plain sight, near the valve. 
In no case should the stem be cut off. Suppose a gage- 
cock develops a bad leak; it might be days before the 
boiler could be let down, but with the valves in place and 
in order the column could be cut out for a short time, 
and the gage-cock repaired or replaced. 

One correspondent advocates the elimination of the 
valves altogether. I knew of a case where a gale of 
wind blew a heavy door from its fastenings. It lodged 














PROMPT CLOSING OF VALVES PREVENTED DAMAGE 
WHEN CROSS A WAS BROKEN 


against the boiler front, breaking the cast-iron cross at 
the bottom of the water-column shown at A in the illus- 
tration. Only for the prompt closing of the valves much 
valuable naper stock, which happened to be piled in line 
with the pipe, would have been ruined. 

In nearly 40 years’ experience with boilers I have 
never yet seen any trouble caused by water-column 
valves being left closed. Neither have I had any trouble 
from scale collecting in the pipes, although I have used 
all kinds of water. If the boilers are blown down daily 
and washed out regularly, and inspected at frequent 
intervals, scale will not have time to accumulate in suffi- 
cient quantity to cause trouble before being discovered 
and corrected. 

In one plant where I was employed, the eighth floor 
was occupied by a book-bindery, the hot-water supply 
for which was taken off a branch pipe from the riser, 
without a valve being placed at the riser. One day, a 
split occurred in the branch pipe, and before word could 
be given to the engineer in the basement, many dollars’ 
worth of books were damaged. A valve on this branch 
pipe would have saved its cost many times over. 

Camden, Me. M. M. BROWN. 


From practical experience I do not agree with those 
who advocate that there should be no valve in the con- 
nections. When in charge of the power plant of a saw- 
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mill, I operated two return-tubular boilers carrying 130 
lb. pressure. The height of the water column above the 
firing floor was four feet. The valve and drain pipe were 
below this. One day a slab got into the conveyor leading 
to the boiler room. It bounced out and struck the drain 
pipe, breaking the latter off flush with the bottom of the 
column. If there had been no valves in the connections, 
it would have been a case of killing the fire and allowing 
the boiler to blow down, but I got to the column and 
closed the valves. 

As there was plenty of water in the boiler and the 
load was steady, I decided before doing anything further 
to try to remove the broken piece of nipple. I secured a 
square piece of steel slightly tapered, which just fitted 
the inside of the nipple; then, by tapping it lightly with 
a hammer and turning at the same time, it was removed 
in a few minutes. A new nipple and valve were readily 
attached, and in less than ten minutes we were back to 
normal operation. Of course, if we had been unable to 
get the piece out, it would have meant taking the boiler 
out of service. It is also an advantage to have the 
unions between the valve and the column, as no change 
has to be made in the water level to remove the column 
if found necessary. 

There is another point in favor of the valves. When 
blowing out the column, if the top valve is closed and the 
drain is opened, one can make sure whether the bottom 
connection is clear. Then, by closing the bottom valve 
and opening the top one, allow this connection to blow 
a few seconds, finally closing the drain valve and open- 
ing the bottom one. In this way connections can be 
kept clearer than by blowing both at once, as would be 
the case if there were no valves. 

As for leaving the valves closed, the first thing a 
person would do after blowing out the column would be 
to note the height of water in the glass. I see no 
more danger of these valves being left closed than those 
in the gage-glass connections. I do not agree with the 
idea of placing locks on the valves. In the foregoing 
incident it would have been difficult to remove the lock 
from the bottom valve with the steam and water blowing 
out of the bottom of the column. “Safety First,” in my 
opinion, calls for a valve in each connection, and no 


locks. W. CARKILL. 
Vancouver, B. C. 


Evaporators in Small Boiler Plants 


In the editorial on “Evaporators in Small Boiler 
Plants” in the March 21 issue, you state that “the 
elimination of boiler cleaning, the increased efficiency 
resulting from clean boiler tubes at all times and the 
favorable heat balance obtained, have all combined to 
justify the addition of the evaporator to the plant 
equipment,” and you conclude that “many engineers be- 
lieve that evaporators, along with several other new 
developments, will in time be regarded as_ regular 
equipment of all moderate-sized boiler plants.” 

Such statements, in my opinion, are over-hasty and 
are not supported by the facts, since water softeners 
cost much less than evaporators and the latter are 
wasteful of fuel. 

To say that evaporators are wasteful of fuel may 
appear paradoxical when I hasten to concede that 
properly designed evaporators can be operated with 
practically no loss of heat, all heat received in the steam 
used by them being returned to the boiler. The justice 
of my criticism will be seen, however, if we consider 
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the plant as a whole; that is, from the point of view 
of the heat cycle. 

As originally pointed out over twenty years ago, 
when considering the subject of heat balancing, the 
feed-reheating cycle makes possible the same efficiency 
as the ideal Carnot cycle. In an ideal feed-reheating 
cycle the feed water would be heated by means of steam 
from hotwell temperature back to boiler temperature. 
The steam so used, however, should produce mechan- 
ical power by expansion from boiler temperature to 
the temperatures at which the heat is imparted to the 
feed water. 

This fact can be stated in a simpler form by saying 
that any steam used for producing power and exhausted 
into a feed-water heater produces that power at a cost 
of the heat equivalent; namely, 2,548 B.t.u. per hp.-hr., 
or at a cost of only one-fifth as many heat units as does 
steam used in the most efficient engine or turbine and 
condensed in circulating water which is wasted. The 
opportunity to use steam for making power and then 
using it for heating feed water is one that should not 
be lost sight of, as it affords an easily realizable way 
of improving over-all plant efficiency 5 to 10 per cent. 

One method of carrying out this cycle is to install 
one, two or three feed-water heaters through which the 
feed water is pumped in series and receiving steam 
from the intermediate stages of the main turbine. The 
most common example is found in plants where the 
house turbine and other auxiliaries exhaust into a feed- 
water heater. 

How does the evaporator using condensate from the 
main units as circulating water affect this feed-reheat- 
ing cycle? The answer is that it makes it wholly or 
partly impossible, and thus cuts off one of the most 
promising opportunities for improving steam-plant 
efficiency. The evaporator receives heat in the form 
of steam at a high temperature and pressure and re- 
turns that heat to the feed water at a lower temperature 
without producing any mechanical work. It has, there- 
fore, robbed the plant as a whole of the opportunity 
to turn heat into mechanical work without loss. 

The fuel cost of operating the evaporator is easily 
figured. Suppose that the main units are able to pro- 
duce a kilowatt-hour from 1/ lb. of fuel. The evap- 
orator takes a certain amount of heat and lets it down 
in temperature a certain number of degrees, thereupon 
returning the heat to the boiler. Let us suppose that 
if this steam had been put into a turbine and let down 
the same number of degrees, it would have produced 
1,000 kw. About four-fifths or more of the heat in the 
steam used by the turbine would still be available for 
heating feed water. Obviously, then, the cost of run- 
ning the evaporator is four-fifths of the cost of pro- 
ducing 1,000 kw.-hr. in the main units, or 4 * 1} 
1,000 = 1,000 Ib. of coal. 

The only way in which the waste of fuel by the use 
of the evaporator can be reduced is by reducing the 
temperature range of the evaporator, and therefore 
increasing the amount of surface required to produce a 
given amount of distillate, or by using multiple stages 
or effects. The single-stage high-level evaporator pro- 
ducing 10 per cent of makeup, will heat the boiler-feed 
water 110 or 120 deg. It will thus cost for evaporation 
some 8 or 10 per cent of the total coal bill. The double- 
effect evaporator will cut this fuel cost nearly in half, 
but the first cost of apparatus will be about twice as 
much. A hot process softener, on the other hand, 
utilizes exhaust steam from auxiliaries or steam bled 
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from the main units to heat the water and protects the 
boilers against corrosion as well as against scale at a 
practically negligible cost for heat and at an incon- 
siderable cost for chemical reagents. 

New York City. GEORGE H. GIBSON. 


Diesel-Engine Diagrams 


L. Havery, Kansas City, Mo., on page 510 of Power’ 
for March 28, asks the cause of the shape of two Diesel 
indicator diagrams, one of which is here reproduced. 
It would appear to me that the difficulty with these 
diagrams is the same as that with many of the so-called 
puzzling diagrams over which engineers labor in an 
attempt to discover what is wrong with the engine. 

The trouble is not due to cylinder conditions, nor is 
anything wrong with the indicator itself, but from my 
experience I believe that the shapes of the diagrams 
are more likely due to stretch of indicator cord. In 
working with Humphrey pumps and other engines I 
have often had to use indicator cords of great length. 
Even piano wire will sometimes stretch too much to 
give perfect diagrams. With a high-speed engine the 
inertia and spring tension of the indicator drum often 
causes the string to stretch and give the narrow top and 
the flat expansion line shown in the diagram. 

The wavy compression and expansion lines are usually 
due to inertia of the piston and pencil parts, which 
causes a vibration of the spring very much like the 
weight and spring as compared with a pendulum, illus- 
trated in Power of March 21, page 468. 

If engineers will take care to have indicator cords 
well stretched, of proper material and as short as pos- 
‘sible, their diagrams will be more nearly perfect. They 
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DIESEL-INDICATOR DIAGRAM WITH TRREGULAR 
EXPANSION AND COMPRESSION LINES 


can reduce the wavy effect of the lines by using a little 
heavier pressure of the pencil on the cards when they 
are taking them. A uniform pencil pressure can be 
obtained by fastening a small weight such as a nut to 
a cord and tying the other end of the cord to the handle 
of the pencil motion, running it over a pulley or pipe 
near-by, so that the pencil will be pressed against the 
paper by the weight of the nut whenever the nut is 
hung in the proper position. A long spring can be used 
in place of the nut and hooked to the pencil handle 
whenever required. 

Taking perfect indicator cards is an art that few 
people ever acquire. C. C. TRUMP. 


Syracuse, N. Y. 
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Freezing of Air Pipes in a 
Raw-Water Ice Plant 


Mr. Dixon’s trouble with freezing of the drop tubes 
in his low-pressure raw-water ice plant, page 509, 
Power, March 28, is quite common, and his final solu- 
tion from a practical operating viewpoint is correct. 

The freezing occurs only in the cold weather, at 
which time the ice plant will be operating at a less 
power cost per ton of ice produced than in the summer. 
Thus one’s conscience is not overworked at the paradox 
of adding heat to the air before it goes to the cans. 
It seems like poor engineering, but it is not so bad as 
it looks. 

Of course air can be dehydrated so that moisture 
won’t come out in the air system and freeze up. In the 
so-called high-pressure systems, where the air tubes 
actually freeze in the ice, the air must be dehydrated 
more thoroughly than in the low-pressure systems. All 
such dehydrating systems, however, combine air pres- 
sure with a cooler. This requires an air compressor 
in addition to rather an expensive cooling system and, 
more important, extra power for the compressor. This 
extra power is an all-year expense and is far greater 
than the cost of the extra refrigeration required to 
make ice in the winter, owing to heating the air for 
a low-pressure system. 

The majority of ice plants in this country are of the 
old distilled-water type. Most of the owners and engi- 
neers have been bitten with the raw-water-ice bug. Mr. 
Dixon’s trouble will be encountered if the plants are 
changed to raw water and if they are operated in cold 
weather. Mr. Dixon’s solution is a good one—better 
even than a steam heater for the air. 

New York City. V. D. FRo. 


Preventing Chattering Brushes 


On page 313 of Feb. 21, 1922, issue W. Anderson 
tells how he prevented chattering of brushes on the 
commutator by boring a hole in the center of the brush 








RIG. 1. BRUSH SET AT TRAILING ANGLE 


face. This no doubt worked all right in the case 
referred to, but I am doubtful if it would be effective 
in all cases of chattering brushes. What would be in- 
teresting is the cause of the chattering in this case. 
Chattering of brushes can be traced in almost every 
case to a wrong type of brush for the service require- 
ments, insufficient spring tension, too much clearance 
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in the holders, incorrect angle of the brush on the 
commutator and high mica. 

Brushes that may give satisfactory service under 
one condition may be troublesome on the same type 
of motor under another condition. If a well-designed 
machine is operating where the atmospheric and tem- 
perature conditions are normal, the angle that the brush 
makes with the commutator will probably have little 





FIG. 2. BRUSH SET AT LEADING ANGLE 


effect on the operation of the machine. But when this 
same machine is installed where the atmosphere is hot 
and dry, trouble may be expected from the brushes 
chattering and sparking if they are not of the righ+ 
grade for this class of service and adjusted to the proper 
angle with the commutator. Where the commutator 
runs in one direction and the peripheral speed is from 
about 500 to 2,000 ft. per min., the brushes should be 
given a trailing angle with the vertical of 15 deg. if 
trouble is to be avoided, as indicated in Fig. 1. If 
the brushes are given a leading angle, as in Fig. 2, 
trouble will invariably follow: if the conditions are 
not favorable for the satisfactory operation of the 
machine. 

It will be noted that with the type of holder shown in 
the figures it is necessary to remove them from the 
studs and reverse them ‘n order to make the adjust- 
ments from the leading to the trailing position. This 
also involves shifting the brushes around the com- 
mutator to locate them on neutral again. 

Where the commutator speed is high, above 2,000 ft. 
per min., trouble may be experienced with brushes 
chattering set at an angle of 15 deg. leading. This can 
generally be overcome by increasing the angle to about 
20 deg. For very slow-speed commutators, that is, be- 
low 500 ft. per min., a brush that is set at a leading 
angle of 15 deg. is to be preferred, since it is less liable 
to chatter. 

High mica in the commutator frequently causes not 
only sparking at the brushes, but also chattering, there- 
fore in cases of persistent chattering the mica should 
be undercut if not already done. Brush pressure has an 
important bearing and should be carefully adjusted. A 
pressure of 13 to 1? lb. per sq.in. is good practice. The 
proper tension can be obtained by attaching a spring 
scale to the brush spring where it makes contact with 
the brush and lifting the spring in a radial direction, 
just off the brush. If the right brushes for the service 
are obtained and these are properly adjusted and fitted, 
they should remedy almost any case of chattering. 

Philadelphia, Pa. R. M. COFFEY. 
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Emptying Oil Barrels with 


Compressed Air 
The letters that have appeared recently in Power 
about emptying oil barrels with compressed air, bring 
to mind an experience in this line that happened at 


the Washington Navy Yard some years ago. It was 
the practice to use a hand pump to pump the oil from 
a barrel on the floor into the tank, which stood 8 ft. 
high, the barrel being placed in front of it. One man 
climbed a ladder; another removed the bung and placed 
the pump in position. It was like the “Irishman’s 
bricklayer,” the man at the top did all the work. 
Believing that I could improve matters, I made a 
brass bushing as shown in Fig. 1, tapered to fit the 
bunghole and slipped it over a 1l-in. pipe, leaving a 
recess for packing, which was held in place by a nut 
to keep it airtight around the pipe. Notches were cut 
in the end of the pipe that went in the barrel, so that 


a" pipe tap air inlet 
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FIG. 1. ATTACHMENT FOR CONNECTING AIR PRESSURE 


AND OIL DISCHARGE TO BARREL 








FIG. 2. 


HE GOT MORE OIL THAN 


BUT NOT IN THE CAN 


HE WANTED, 


the oil would flow even if the pipe were pushed against 
the staves opposite the bung. The bushing was smooth 
so that it would give way if too much pressure was 
turned on. A j-in. pipe was connected to the bushing 
and a hole drilled through so that the air would be 
discharged around the pipe below the packing. The 
oil discharge was then piped to the top of the tank. 
The man at the barrel could open a ji-in. globe valve 
and regulate the air and could see when the barrel was 
empty. I felt that everything was “foolproof,” and in 
practice it was a success. 

About a month later the men who used it complained 
that the bushing would come out too easily and that the 
oil sprayed from the pipe as the barrel became empty. 
So they received permission from the master mechanic 
to put a thread on the bushing and to cut off a piece of 
the pipe. This prevented the bushing from giving way 
(my safety valve) and they failed to replace the notches 
on the end of the pipe. This worked all right with 
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proper care, but one day the regular oil man was off. 
and a substitute attempted to use the air pressure. 
He made the attachments, but opened the }-in. valve 
before turning on the air from the main line. 
barrel contained heavy cylinder oil and he had pushed 
the pipe in so far that it was against the opposite 
side of the barrel. 
nated. The man stepped over to the main line and 
turned on 80 lb. of air. 
stooping at the next tank filling a small oil can. 
head of the barrel hit him and he had more oil than he 
wanted, but not in the can. 
learned what had happened, he ordered the device to be 
thrown away. 


The 


Every safety device had been elimi- 


A man was 
The 


“It happened.” 


When the master mechanic 


C. STANLEY KLEIN. 
South Charleston, W. Va. 


Color Scheme for Pipe Lines 


Having noted in past issues of Power schemes for 
indicating service of the different pipe lines in power 
plants, I thought that a method that I adopted at the 
West End plant of the Union Gas and Electric Co., 
Cincinnati, might be of interest to readers and perhaps 
of some assistance. 

The leading thought was to reduce as far as possible 
the number of colors used and to make the scheme as 
simple as possible, using one base color for the prin- 
cipal elements of the service. The colors used for the 
different services are given in the following table: 


COLOR SERVICE 
WP UE \ 25S rec ava catcaratersen ipa os eens All high-pressure steam in- 
cluding drain to traps 
White, with chrome-yellow 
fittings and flanges...... Aux. steam including high- 


pressure drains to traps 


White, with brown fittings 
ie Low-pressure steam includ- 
ing drains to traps 
White with green fittings 
SUG TAMBOR .5.05s0ser ees Heating-supply 
Rees eter All exhaust 
SE, cag ins aii Mat a. oh ataikghte Se ieils iio sa All river water 
Blue: white fittings and 


flanges All feed water 


Blue; dark-buff fittings and 


ae re eae em ee Filtered water 
Blue; chrome-yellow fittings 
and flanges City water 


Blue; green fittings ind 
Pe Rr Hot water 
Blue; black fittings and 
SESE ep ante arene ae Drinking water 
Blue; battleship gray fit- 
tings and flanges....... Heating return 
Blue; maroon fittings and 
ee er er Water to Gas Department 
Blue; brown fittings and 
MENON cote -eraiterevas se; brenenaneees High pressure water not for 
feed 
Blue ; gray fittings and 
Re ee ora rea Sweet well water 
Blue; terra cotta fittings 


a re Strained water 
Blue; apple-green 
and flanges 


Brown 


Softened water 
Sewers, soil pipe, dirty drains 
and down spouts 


Chrome yellow « ....6.<000% Oil 
ES Sea . Air 
Perey eee ee Gas 
erase ae .... Fire lines 
Olive-green, high gloss..... Electric and telephone con- 
duits 
Colonial yellow ....csc+ce- Vapor vent 
Buff (dark) with blue flanges 
Co ee Vacuum pipes 
Battleship gray enamel.... Speaking tubes and condens- 


ers 


Cincinnati, Ohio. M. H. FOLGERS. 





In any three-phase transformer, the phase magnetiz- 
ing currents are not the same, but vary with respect to 
each other by from 20 to 35 per cent. This is due 
primarily to the usual unbalanced magnetic circuit 
found in three-phase transformers. Some recently de- 
veloped commercial lines of three-phase transformers 
have materially reduced the magnetizing current be- 
tween phases. 
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Advantage of Regulating Draft by Damper 
With natural draft is it better to regulate the draft 
of a boiler by the ashpit doors or by the uptake damper? 

Cc. W. M. 

It is better to regulate the draft by the damper. 
Regulation by the ashpit doors has bad effects. It shuts 
off the air supply through the fuel bed, causing the 
ash on the grates and the grate bars to become heated, 
resulting in clinker and warped grates. While it is true 
that closing the ashpit doors cuts down the air supply 
and thereby reduces the rate of combustion, the draft 
in the setting is increased and the losses from cold 
air drawn into the furnace and all parts of the setting 
through the doors and cracks are out of proportion 
to the coal that is burned. By closing the breeching 

damper, all such losses are reduced in proportion. 


Bending Stresses in Piston Rod 


If the high-pressure piston of a cross-compound 
Corliss engine were a loose fit for the cylinder, so that 
the piston knocked when the steam valve opened, except 
when a high receiver pressure is carried, would the 
movement of the piston out of line have a bending 
effect on the rod where it is screwed into the crosshead, 
and would the rod be more likely to rupture if its end 
is screwed into the crosshead with a V-shaped screw 
thread? = 2. 

Movement of the piston to one side of the cylinder 
would produce vibrations and bending stresses in the 
rod when in compression that would tend to break off 
the end of the rod where it enters the crosshead from 
stresses like those tending to produce rupture near the 
fixed end of an eccentrically loaded column. These 
bending stresses are more likely to result in rupture of 
the rod end if it is screwed into the crosshead with a 
V-shaped screw thread than if the rod is fitted to the 
crosshead with a straight or tapered end of the same 
diameter as the diameter at the root of a screw thread. 
It is also to be noted that when a jamb nut is used 
there is a reduction of the strength of the material in 
the resisting tensile stresses that are induced by eccen- 
tric loading. 


Piston Speeds for Steam Engines 

Why is the piston speed of steam engines limited to 
six hundred feet per minute? H. R. H. 

There is no such restriction except when understood 
that it is to be applied to commercial ratings of capac- 
ities of engines of given sizes of cylinders. The piston 
speed appropriate for a given engine is limited mainly 
from considerations of mechanical design and opera- 
tion, such as permissible rotative speed for proper 


operation of the type of valves and valve gears, bal- 
ancing of reciprocating and rotative parts, adequacy in 
size and arrangement of steam ports and passages and 
clearance volumes, means of lubrication, durability, 
smoothness of running, first cost, required attendance 
and replacements and facilities for making necessary 
adjustments. 

It is recognized that higher piston speeds are accom- 
panied by less loss from cylinder condensation. Modern 
engines, especially of the larger sizes, are designed and 
operated with piston speeds of 800 to 850 ft. per sec. 
and the tendency among designers is toward an increase 
of piston speed with decrease in weight and first cost 
of the machinery. A piston speed of 1,200 ft. per min. 
has been realized in locomotive practice, and as high as 
1,000 ft. per min. has been attained in marine practice. 


Size of Pump Suction Pipe 


What is the rule for approximate size of a pump suc- 
tion pipe, when its length does not exceed 20 ft. and 
there are not more than two elbows in the line? 

G. M. D 

Unless a pump is to be used at considerably less than 
its rated capacity, it is best to have a suction pipe of 
at least the same size as the suction connection of the 
pump. In any case the size of suction pipe should be 
so large as not to require a velocity of suction water 
in the pipe in excess of 240 ft. per min., which would 
be satisfied by making the diameter of pipe in inches 
equal to the square root of one-tenth of the number of 
gallons to be pumped per minute. Thus, for pumping 


90 gallons per minute, have the suction pipe \ 90 _ 


3 in. in diameter. 10 


Variation of Voltage with Belt Drive 


We employ a 220-volt induction motor for operation 
of a small direct-current generator. The motor pulley 
is 53 in. in diameter x 53 in. face; that of the generator 
is 6 in. in diameter x 53 in. face. The pulleys are 
about 7 ft. centers and connected by an endless 5-in. 
single-ply leather belt. The motor speed is 1,800 
r.p.m., and when operating at full speed and normal 
excitation for the generator, the pointer of the volt- 
meter oscillates with an amplitude of about 1 volt, and 
the frequency corresponds with a complete circuit of 
the belt. At full load the amplitude of oscillation is 
greater and there is a wave motion in the slack side 
of the belt. What remedy is suggested? D. W. R. 


Although the belt may be carefully made endless it 
is impossible to have absolute uniformity of flexibility 
throughout its length, and variation of flexibility re- 
sults in variation of slippage at the laps in the belt 
that would be shown on the voltmeter, especially when 
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the pulleys are no more than 5 to 6 in. in diameter. The 
uniformity of the generator’s speed and the constancy 
of the voltage are also disturbed by variations of speed 
of the generator receiving pulley, owing to vibrations 
and waves set up in the belt that are accompanied by 
variations of belt tension. The effect of such belt disturb- 
ances is illustrated by moving one fold of the belt 
back and forth toward the other while the machines 
are not running, when it will be seen that if the driving 
pulley is held stationary the receiving pulley will be 
oscillated, owing to the variation of belt tension. The 
vibrations and wavy motion can be reduced, at least in 
amplitude, by placing two fixed idlers against the slack 
side of the belt, dividing the distance between centers 
of pulleys into three approximately equal spans. 


Temperature of Steam and Water in Boiler 


When a boiler is carrying steam at 150 lb. gage 
pressure and the water is at the temperature of 365.7 
deg. F., what is the temperature of the steam in the 
same boiler? M. E. S. 

When steam is generated, it is at the same tempera- 
ture and pressure as the surface of the water from 
which the steam is liberated. The temperature and 
pressure of the steam and water are alike as long as 
they are in contact with each other. 

By the addition of heat to that part of the steam 
that is not in contact with the water in the boiler, its 
temperature can be raised higher than the tempera- 
ture of the water from which the steam was evaporated. 
When this is accomplished without an increase of pres- 
sure, as by conducting the steam through a superheater, 
and the temperature becomes higher than the tempera- 
ture of evaporation of water corresponding with the 
pressure, the steam is said to be superheated. The 
number of degrees higher is called the “degrees of 
superheating.” 


Defrosting Refrigerator-Room Coils 


What method can be used for defrosting expansion 
coils in a cold-storage room where the temperatures 
are to be kept below 32 deg. F.? Would a hot pipe con- 
nection from the high-pressure side of the system to 
the coils to be defrosted operate satisfactorily if each 
coil were to be provided with an expansion valve and 
operated hot and cold alternately? E. C. 

It would be found difficult to defrost the pipes in 
that manner, as the atmosphere of the room would pick 
up the heat liberated as fast as absorbed by the ice. 
Consequently, the ice could not be melted without tem- 
porarily raising the room temperature above 32 deg. F., 
and any success attained in the removal of the ice 
would entail a large loss of refrigerating effect that 
would have to be expended to restore the original tem- 
perature of the cold-storage room. 

Frost:can be removed, however, by the laborious 
method of scraping the coils; or a better way consists 
in placing calcium chloride in perforated troughs above 
each set of coils. The moisture of the air will unite 
with the calcium, forming a strong brine solution which 
will not freeze, since its freezing point is much below 
32 deg. F. As the brine trickles down over the coils, 
its temperature is above that of the coil and, in place of 
moisture of the room becoming deposited on the coils 
and freezing, it unites with the brine, forming a weaker 
solution, still above freezing point, which can be caught 
in a trough underneath the coils and drained away. 








POWER 595 


Ports of Duplex Steam Pump 


Why is each steam cylinder of a duplex steam pump 
provided with five ports? Cc. D. M. 


The outer port at each end acts as a steam admission 
port and terminates at the end of the cylinder so as 
to guide the incoming steam into the clearance space 
behind the piston, while the ports nearer the middle 
or central exhaust passage act only as exhaust ports. 
When the piston is near the end of the stroke, it covers 
the exhaust port. Any steam then remaining in the end 
of the cylinder and the connected steam passages, is 
entrapped and, becoming compressed by the piston, acts 
like a cushion in overcoming the momentum of the 
piston and thus brings it quietly to a stop without 
striking the head of the cylinder. 

The arrangement of the ports is illustrated in the 
figure, showing a vertical section through the steam 
end of the left-hand side of a duplex pump, with the 



























































SECTION SHOWING STEAM PORTS 


piston, valve rockers a and g, and the D slide valve in 
heavy shading, all shown at mid-travel. The outer ports 
k are the steam ports and the other passages are for 
the exhaust. The distance m from the outer edge of 
the exhaust port to the head forms the cushion. On 
pumps having more than 10 in. stroke, a passage is 
usually provided between the ports k and l and a valve 
nm is inserted, which can be opened for the escape of 
part of the exhaust from the port k to the exhaust port 
l should the piston cushion too heavily. 


Speed Regulation with Increase of 
Back Pressure 


Our automatic shaft-governed engine is at present 
operated condensing. If the engine is run with a back 
pressure to furnish exhaust steam to dryers, will the 
speed be changed, and if so, will it be greater or less 
than when operating condensing? A. J. 

Development of the same power will require the same 
m.e.p. whether the engine is operated condensing or 
non-condensing. Since an increase of average back 
pressure must be compensated by later cutoff, to obtain 
an equal increase of the average forward pressure, the 
governor would regulate the engine to the same speed 
as though there had been an increase of load requiring 
an increase of m.e.p. by the same amount as the average 
back pressure would be increased from operating non- 
condensing; and with most types of shaft governors 
there is a reduction of speed for increase of the load. 


[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 
munications and for the inquiries to receive attention ~ 
Editor.] 
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Admiralty Condenser Tubes Improved 
by Low-Temperature Annealing 


Within certain limits brass rods and tubes may be given 
any desired degree of hardness and stiffness by a sufficient 
amount of cold-working. The original softness may be re- 
stored by hot-working or by annealing at high tempera- 
ture. In cold-working brass to obtain condenser tubes of 
suitable hardness and elasticity, there is danger that the 
finished product will contain serious internal stresses, some 
parts of the metal being under tension and other parts 
under compression. At times these stresses are so large that 
“season cracks” develop after the tubes have been used 
for a short period. Similar difficulties were experienced 
in the early days of the War in connection with brass rods 
used for shell fuses, etc. 

Much time and effort have been spent in the study of 
the problem of removing the internal stresses without 
changing the hardness and other properties. Most of the 
solutions so far obtained have been based on a low-tempera- 
ture annealing, which allows the “molecules to slip back 
into place” without great change in the physical properties 
of the metal. 

The results of such experiments with Admiralty con- 
denser tubes were presented by H. Moore and S. Beckinsale, 
at the annual meeting of the Institute of Metals (Great 
Britain), held on March 8, 1922. The subject of the paper 
was “Further Studies in Season-Cracking and Its Preven- 
tion—Condenser Tubes.” 

The work reported in this paper grew out ef the study 
of low-temperature annealing which the authors had 
previously used for the removal of internal stress in brass 
and the consequent prevention of season cracking. Good 
condenser tubes show the usual characteristics of brass that 
has failed by season cracking. 

The condenser tubes tested were all of Admiralty metal 
and included eight different makes, as well as a large 
number of tubes artificially prepared to contain high in- 
ternal stresses. The ordinary method of testing would be 
to determine the internal stress, hardness, strength and 
other properties before and after heat-treatment. The 
determination of internal stress, however, involves some 
difficult measurements, and the process is a slow one. In 
these experiments, therefore, the flat strips were bent 
elastically to the are of a circle, and thus given a known 
stress. They were heat-treated while being held in this 
position. After heat-treatment the stress was again 
measured. Hardness, elasticity and other properties were 
measured before and after heat-treatment in the usual 
manner. 

The final conclusion from these experiments was that 
Admiralty condenser tubes were greatly benefited by 
heat-treatment for 30 minutes at a temperature between 
280 and 300 deg. centigrade. This treatment was found 
to reduce any initial stress present to a safe limit without 


injury to, and in some cases with marked improvement in, 
the strength of the tube. 


Another Offer Made for Muscle Shoals 


While Congress is considering the various offers that 
have been made to it for development of the Government’s 
property at Muscle Shoals, it has received from Secretary 
Weeks an additional offer by Charles L. Parsons, secretary 
of the American Chemical Society. Mr. Parsons’ offer is 
not nearly so comprehensive as the others, providing sim- 
ply for the operation of nitrate plant No. 1. He proposes 
to buy the plant for $600,000 and to operate it with the 
first 100,000 kw. of secondary power produced by the 
Wilson dam. 

As will be remembered from Power’s review of the situa- 
tion, published in the Feb. 21 issue, plant No. 1 was 
designed and built to use the modified Haber process of 
nitrogen fixation but proved unsuccessful, while plant No. 2 
was to use the cyanide process, which had already proved 
successful. Mr. Parsons, however, declares that the latter 
process is out of date, and that better results can be 
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ebtained with the Haber method. In a letter to Secretary 
Weeks, accompanying his offer, he said: 

This offer is made with the intent of developing at Muscle 
Shoals an industry for the fixation of nitrogen which has 
possibilities of a greater output of fixed nitrogen than can 
be produced at plant No. 2. It contemplates the production 
of calcium carbide, and of acetylene therefrom for use in 
autogenous welding. These products will be made especially 
with a view to the utilization of a part of the oxygen gas 
produced, otherwise as a waste product, in the electrolytic 
production of hydrogen. In view of the extended discussion 
in the public press of philanthropic fertilizer production, 
I wish to state frankly it is intended to operate these plants 
for —— purposes with the expectation of a fair business 
profit. 


If the offer is accepted and the water power is allocated 
to the company which I will form, plant No. 1 will be 
converted into a plant for the fixation of nitrogen by the 
Haber process or modification thereof. This process is turn- 
ing out today in Germany 300,000 tons per annum of fixed 
nitrogen. 

In pointing out that his proposition is not inconsistent 
with the others advanced for development of the property, 
Mr. Parsons stated further: 


Those to whom I refer are acting from no standpoint of 
assistance or antagonism to any offer now before Congress, 
but simply with the hope of developing an important profit- 
able industry in Alabama and Tennessee if the water power 
becomes available either through the acceptance of the offer 
of the Alabama Power Company or through the government 
itself completing dam No. 2 and offering the power there- 
from for sale. 

The offer itself may be briefly summarized as follows: 

Mr. Parsons would form a company, to be known as The 
Scuthern Nitrate Company, which in turn would organize 
a corporation to be known as The Southern Nitrate Cor- 
poration, whose securities would be offered to the public. 

The company would buy the first 100,000 kw. of secondary 
power developed from the dam or dams to be built at 
Muscle Shoals, at a price of three-quarters of a mill per 
kilowatt hour, delivered at the switchboard, for power avail- 
able for ten months during a calendar year. 

The company would buy for $600,000 all of the property 
constituting plant No. 1, except certain apparatus designed 
by the General Chemical Company, which the Government 
would have to remove. 

The company would be given option to lease the carbide 
plant constituting a portion of plant No. 2, with land, 
transmission lines, rights of way, etc., and also the liquid 
air plant and its land, buildings, etc., for $50,000 per year. 

The company would also be given an option to buy the 
Waco quarry for $200,000 or to lease it for $20,000 per year. 

The company would agree to operate plant No. 1 as an 
air nitrogen fixation plant and to utilize such portion of 
the power as is appropriate and can be profitably employed 
for the electrolysis of water for the production of hydrogen, 
to operate the carbide plant, to maintain a research lab- 
oratory, and to keep such portion of plant No. 2 as it may 
lease in good condition and available to the government at 
once in any emergency. 

If the government leases to any other party the cyanide, 
ammonia oxidation, or the ammonia nitrate plant, con- 
nected with nitrate plant No. 2, the company will furnish 
the lessee with necessary chemicals and power. 





The City of Boise received recently a preliminary permit 
for a power project on the North and South Forks of 
Payette River, Idaho, involving a complete hydro-electric 
development of 8,000 hp. capacity on the North fork of 
the river, to be followed by development of 4,000 hp. on 
the South fork as soon as market conditions warrant. The 
turbines will operate under a head of 250 ft. All generating 
equipment is to be housed in a single power house. It is 
proposed to build a 38-mile transmission line to convey 
power for general municipal and public utility purposes in 
the City of Boise. 





Oakland, California, had 877 stationary engineers when 
the 1920 census was taken. This shows an increase from 
662 in 1910. 
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News in the Field of Power 





Watch¥for the Power Exposition 
in New York 

“An exposition of apparatus em- 
ployed in the generation, distribution 
and utilization of power,” as the affair is 
being announced, will be held in New 
York City in conjunction with the an- 
nual meeting of the American Society 
of Mechanical Engineers, from Dec. 7 
to 13. 

Its objects will be to bring into closer 
touch than ever before manufacturers, 
engineers, capitalists, dealers and con- 
sumers, and at the same time to enliven 
public interest in conserving fuel 
through its more complete combustion 
and through more effectual generation 
and utilization of power. 

That this first exposition of power 
engineering will have real engineering 
value, and will not be simply a publici- 
ty stunt, is evidenced by the names of 
the men behind it. In the first place, 
there are three officers of the leading 
engineering societies in the power field: 
Dexter S. Kimball, president of the 
American Society of Mechanical Engi- 
neers; Milan R. Bump, president of the 
National Electric Light Association; 
Fred Felderman, national vice president 
of the National Association of Station- 
ary Engineers. These men are on the 
advisory committee, of which I. E. 
Moultrop, of the Edison Electric Ilum- 
inating Co., of Boston, is chairman. 
The other members are: N. A. Carle, 
vice president and general manager of 
the Public Service Production Co.; A. 
G. Christie, professor of Mechanical 
Engineering, Johns Hopkins University; 
E. B. Katte, chief engineer of motive 
power, New York Central R.R.; Fred 
R. Low, editor of Power; David Moffat 
Myers, consulting engineer, of the firm 
of Briggs & Myers; Fred W. Payne, co- 
manager of the exposition; Calvin W. 
Rice, secretary of the American Society 
of Mechanical Engineers, and Charles 
F. Roth, co-manager of the exposition. 

The elaborate exhibits and displays 
of the Exposition will consist of engi- 
neering materials, machinery, appar- 
atus, instruments and devices, and it is 
hardly necessary to point out the great 
educational value of such exhibits to 
engineers and their corresponding pub- 
licity value to manufacturers. 

The Exposition will be held at Grand 
Central Palace, which is a few blocks 
from Grand Central Station and only a 
few blocks farther from the Engineer- 
ing Societies Building, the national 
headquarters of the four founder soci- 
eties and other engineering organiza- 
tions. The automobile show, the motor 
boat show and other expositions of 
national importance have been held re- 

peatedly in Grand Central Palace so 
that the building is well adapted to the 
requirements of such affairs. 
Those who are interested may obtain 





further information by addressing the 


National Exposition of Power and 
Mechanical Engineering, Grand Central 
Palace, New York City. 


Plans Advancing for Biggest 
of Big Creek Plants 


The Southern California Edison Co. 
has its plans well under way for its 
new hydro-electric power plant, Big 
Creek No. 3, which will be the fourth 
and largest plant in the company’s ex- 
tensive Big Creek development. It will 
have an ultimate capacity of 150,000 
kw. and will tie in with the other plants 
in the district feeding the 270-mile 
transmission line to Los Angeles. For 
the initial installation, there will be 
three 28,000-kva. vertical waterwheel 
generator units; seven 18,500-kva., 
220,000-volt transformers; six 36,700- 
kva., 220,000-volt auto transformers; 
and 24 high-tension circuit breakers 
for 220,000-volt service, with miscellan- 
eous auxiliary and switching equipment, 
all of which has already been ordered 
from the Westinghouse company. 

The generators will have a normal 
continuous full load rating of 28,000 
kva. at 89.4 per cent power factor and 
will be three phase, for operation at 
50 cycles and 11,000 volts at 428 r.p.m. 
The exciters are to be direct-connected. 
The generators are to be designed for 
operation at 60 cycles and 12,500 volts 
at 514 r.p.m. 

The transformers will be single- 
phase, 50 cycles, oil-insulated and 
water-cooled and are designed to step 
up from 11,000 volts at the generator 
to 220,000 volts on the line. The high- 
voltage winding will be connected in 
star with graded insulation and the 
neutral solidly grounded. They will be 
the largest 220,000 volt transformers 
ever built. 


Wyoming Power Co. Gets 
License for Boysen Dam 


The Federal Power Commission has 
authorized the issuance of a license to 
the Wyoming Power Co. covering a 
power development at Boysen dam on 
the Big Horn River. The Commission 
denied a conflicting application, which 
had been filed by John T. Clarke. 

The Boysen dam was built by the 
Big Horn Power Co. and placed in 
operation in 1913. The reservoir and 
dam occupied, in part, lands of the 
United States without authority from 
the Federal Government. Protest was 
made on the ground that title to the 
site of the dam is held by the protest- 
ants and that a license should not be 
issued to the Wyoming Power Co. be- 
cause it would affect adversely the 
rights of Mr. Clarke. 

The Wyoming Power Co. is in pos- 
session of the dam and claims title to 


it. It holds a permit from the state 
engineer covering the appropriation of 
the waters of this stream for power 
purposes. The title to the site of the 
dam has been in litigation for many 
years and there appears to be no pros- 
pect of an early settlement. 


Senate Committee Moves To 
Complete Wilson Dam 


The Senate Agricultural Committee 
has voted unanimously to press an 
amendment to the Army Supply Bill 
appropriating $7,500,000 with which to 
take up work on the Wilson Dam at 
Muscle Shoals on July 1. The purpose 
was simply to get the work started as 
soon as possible, and it was agreed that 
the action would in no way prevent ac- 
ceptance by Congress of any of the of- 
fers now before it for taking over and 
developing the property. 


Seven Water Power Permits 


A preliminary permit was authorized 
by the Federal Power Commission at 
its meeting on March 27 in favor of the 
Wrangell Pulp and Paper Company, of 
Wrangell, Alaska, covering the de- 
velopment of a 12,000-hp. project on 
Grant and Hardings Creeks. Brief de- 
scriptions of other projects for which 
preliminary permits were authorized 
are as follows: 

The Dixie Power Company expects 
to undertake the building of a dam 
from 200 to 300 ft. high at the mouth 
of the North fork of White River. The 
project has been examined by the Chief 
of engineers and no reason was found 
why the application should not be 
granted. 

J. H. Hughes, of San Francisco, ex- 
pects to develop 4,000 hp. on French 
Creek, where it is proposed to erect an 
electro-chemical plant. 

Benjamin H. Hardaway, of Columbus, 
Georgia, proposes to develop 5,000 hp. 
in the Choctawhatchee River at a point 
near Geneva, Alabama. Another per- 
mit covers a proposed project on Pea 
River in the same vicinity. 

The City of Oskaloosa, Iowa, pro- 
poses to develop power at a dam to be 
constructed in the Des Moines River 
in the vicinity of Harvey, Iowa. The 
project was reported on by the Chief 
of Engineers. 

The Caddo River Power and Irriga- 
tion Company, of Little Rock, Arkansas, 
proposes to develop 50,000 hp. by the 
erection of three dams on the Ouachita 
River in the vicinity of Hot Springs. 
The upper dam will create a reservoir 
covering 72 square miles. 

The Big Horn Canyon Irrigation and 
Power Company, of Hardin, Montana, 
plans to construct a dam 480 ft. high 
for a combined power and irrigation 
project at the mouth of Big Horr 
Canyon. 


598 


Thirty-Six Years with His Job 


Advice is often given to young men 
not to rove around too much, but to 
find a good position and then stay with 
it. Perhaps that is why John Essex 
will, on April 16, have completed his 
thirty-sixth year in charge of the boiler 
plant of the American National Bank 
Building in the National Capital. On 
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that day he is to be called into the 
office of the superintendent of the 
building and made the guest of honor 
at a “party.” 

Many would wonder why it would not 
become unbearably monotonous to do 
’ the same work day after day, year in 
and year out. The only answer is the 
spirit in which the work is done. This 
is the way Chief Engineer Essex puts 
it: 

I’ve gotten to know these machines 
so well I almost love ’em. In the thirty- 
six years that I’ve been here, they have 
never had a break-down except ones 
that were caused by the regular wear 
and tear on parts. I like the work, and 


I guess that is one reason why I am still 
here. 


License Granted for Big 
California Project 


A license for a comprehensive power 
project on the north and west forks 
of Kings River, in Fresno County, Cal., 
was granted to the San Joaquin Light 
and Power Corporation, Fresno, Cal., by 
the Federal Power Commission at its 
meeting March 27. The ultimate in- 
stalled capacity of the plant is to be 
266,000 hp., and the estimated cost will 
be about $51,000,000. The plans include 
storage of 204,000 acre-feet of water, 
but the permit for this cannot be issued 
until the state has determined the 
rights of water users. The Power Com- 
mission, however, approved the grant- 
ing of the license as far as it relates 
to the natural flow of the river, and 
approval has also been given by the 
Division of Water Rights, Department 
of Public Works, State of California. 
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Obituary 





Society Affairs 





Lingan Strother Randolph, consulting 
engineer, and for 25 years professor of 
mechanical engineering at the Virginia 
Polytechnic Institute, died recently at 
his home in Baltimore, 62 years of age. 
He was a graduate of Stevens in the 
class of ’83. While teaching, he kept 
up his consulting practice and had 
charge of the design and construction 
of several lighting and power plants. 

William W. Crosby, formerly asso- 
ciated with the F. W. Dean Co. in 
power-plant and mill practice, and more 
recently a member of the firm of Haven 
& Crosby, died March 19 at Arlington, 
Mass., at the age of 51 years. He was 
a Massachusetts Tech man and had been 
principal of the Lowell (Mass.) Textile 
School. He did a good deal of con- 
sulting work for textile mills in New 
England. 





Personals 











L. F. Harza, Chicago consulting hy- 
dro-electric engineer, is established in 
his new office in the Monadnock Build- 
ing, having moved from 115 South 
Dearborn Street. 


Dr. J. A. L. Waddell, an American 
consulting engineer, has been honored 
by the Emperor of Japan in recognition 
of his services in the promotion of 
engineering in that country, having 
been awarded the “Second Class Order 
of Merit of the Sacred Treasure.” 


E. N. Trump, vice president of the 
Solvay Process Co., Syracuse, N. Y., 
and president of the Stumpf Una-Flow 
Engine Co., having completed 40 years 
of active technical work with the Sol- 
vay Process Co., has gone to California 
for his first trip to the Coast. He ex- 
pects to be back some time in May. 


Arthur G. Gibbony has been appoint- 
ed superintendent of substations for the 
Ohio Power Co. in the Southern di- 
vision. He will also be assistant to the 
electrical engineer, R. R. Krammes, 
whose headquarters are at Newark, 
Ohio. Mr. Gibbony was formerly with 
Stone & Webster in the Middle West. 


A. B. MeDaniel, chairman of the com- 
mittee on chapter activities of the 
American Association of Engineers, has 
been put forward by the Association’s 
Board of Directors as a candidate for 
the vacancy now existing on the United 
States Civil Service Commission. A 
recommendation that he be appointed 
to the position has been sent to Presi- 
dent Harding. 


A. P. Blackstead, who recently re- 
turned from a six months’ European 
trip, studying conditions and investigat- 
ing recent developments in hydraulic 
engineering, has joined the engineering 
staff of the Dayton-Dowd Co., Quincy, 
Ill. Mr. Blackstead was formerly chief 
engineer of the Camden (N. J.) Iron 
Works, of R. D. Wood & Co., and before 
that was hydraulic engineer with Henry 
R. Worthington Co., New York. 





Coming Conventions 


American Institute of Electrical En- 
gineers, 29 West 39th St., New 
York City. Spring convention at 
Chicago, April 19-21. 

American Society of Mechanical En- 
gineers, 29 West 39th St., New 
York City. Spring meeting at At- 
lanta, Ga., May 8-11. 

American Water Works Association, 
153 West 7ist St., New York City. 
Annual convention at Philadelphia, 
May 15-19. 

National Electric Light Association, 
29 West 39th St., New York City. 
Annual convention at Atlantic 
City, N. J., May 15-20. 











Toledo Section, A. S. M. E., will meet 
April 20 at the Toledo Commerce Club 
to discuss “The St. Lawrence Project 
in its Relation to Toledo.” 

Chicago Section, A. S. M. E., is to 
meet April 17 for a talk on “Investiga- 
tions on Heat Insulation,” by E. R. 
Weidlein, of Mellon Institute. 

Cleveland Section, A. I. E. E., will 
meet April 18 for a talk by L. B. Bale, 
of the Cleveland Railway €o., on “Auto- 
matic Substations.” 





Business Items 








The Foster Engineering Co. has 
changed the address of its Cleveland 
office to 310 Perry-Payne Bldg. 


The Steel Flex Coupling Corporation 
has opened a plant and general offices 
at the First National Bank Bldg., De- 
troit, Mich., for the manufacture of 
flexible power-transmitting equipment. 

The Carborundum Company, Niagara 
Falls, N. Y., has appointed Harry Fow- 
ler district sales manager of the Cin- 
cinnati territory, effective July 1, to 
succeed Charles R. Cox, who will go to 
the main office to work on sales statistics. 


The Combustion Engineering Corpo- 
ration has opened a new branch office in 
the Guardian Building, Cleveland, Ohio, 
in charge of Frank Henderson, who has 
been associated with a number of other 
stoker companies in that locality. 

The Peabody Engineering Corpora- 
tion has opened an office at 141 Milk 
St., Boston, Mass., under the manage- 
ment of Frank H. Rudy, for the sale 
of Peabody-Fisher wide-range mechan- 
ical oil burners. 


The Superheater and Engineering 
Co., 1816 Woolworth Bldg., New York 
City, is now under the active manage- 
ment of T. H. Burch, Jr., formerly sales 
engineer with the Hooven, Owens, 
Rentschler Co. 

The McClave-Brooks Co. has appoint- 
ed the Mahler Machinery and Supp), 
Co., 1445 Syndicate Trust Bldg., St. 
Louis, Mo., as its sales representative 
in the St. Louis district for McClave 
Combustion Systems, including stoker-, 
steam blowers, boiler fronts, ete. 

The Fairbanks Co., 416 Broome S', 
New York City, has put W. L. Gare? 
in charge of the engineering and pow:r 
transmission department, where he w’! 
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handle’ shafting, couplings, friction 
clutches, ete., and will act as sales 
agent for the Lewellen variable-speed 
transmission, which is made in sizes 
from 1 to 150 hp. 


The Celite Products Co., Monadnock 
Bldg., Chicago, Ill., has established four 
new branch sales offices within the last 
three months; Boston, in charge of F. 
W. Emerson; Buffalo, W. D. VanArnam; 
Cincinnati, L. M. Lindsey; Minneapolis, 
E. R. LaBelle. Another change is that 
J. C. Etheredge has been made district 
manager of the New Orleans territory. 


The Morehead Manufacturing Co., 
Detroit, Mich., has announced the ap- 
pointment as its sales representative in 
the Michigan district of the George W. 
Akers Co., 3000 Grand River Ave., 
Detroit, which has been formed by 
George W. Akers to handle Morehead 
products. Mr. Akers has been for the 
last two years with the Wright-Austin 
Co., of Detroit. 


The General Electric Company, Sche- 
nectady, N. Y., has appointed G. H. 
Pfeif director of industrial relations at 
the Schenectady plant, in place of E. B. 
Merriam, who has been made execu- 
tive engineer of the switchboard depart- 
ment. Mr. Pfeif is a graduate of Rose 
Polytechnic Institute and has visited 
universities in many parts of the coun- 
try arranging for the employment of 
student engineers. 


The Thermo-Engineering Co., with 
offices at 52 Vanderbilt Ave., New York 
City, was organized recently with the 
following officers: George B. Preston, 
president; Siluan F. Baldin, vice-presi- 
dent; Simeon J. Koshkin, general man- 
ager; Charles C. Sleffel, secretary; Wil- 
liam G. Schram, vice-president and 
treasurer. Mr. Preston, a combustion 
and power-plant engineer, has been as- 
sociated with the J. G. White Engi- 
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neering Co., Westinghouse Church 
Kerr & Co. and the Air Nitrate Corpo- 
ration. The company is to make a spe- 
cialty of the preparation of technieal 
literature in foreign languages. 


The Harrisburg Foundry and Machine 
Works, Harrisburg, Pa., has announced 
the election, at a recent meeting of the 
board of: directors, of Alfred Sohland 
as president. Christian W. Lynch, who 
has been president for many years, 
resigned. The directors also elected 
A. J. Jarrett vice-president, B. E. 
Taylor treasurer, and E. M. Lee secre- 
tary. 

Wunsch & Terkuile, 302-304 McDou- 
gal St., Brooklyn, N. Y., is a copartner- 
ship recently formed by J. W. Wunsch, 
founder of the Silent Hoist Co., and by 
C. P. Terkuile, formerly with E. I. 
du. Pont de Nemours Co. and the New 
York Shipbuilding Co., to act as sell- 
ing agents for manufacturers of mate- 
rial-handling machinery and industrial 
and engineering equipment. The firm 
will be exclusive selling agents for The 
Silent Hoist Co., and will represent sev- 
eral other manufacturers of contrac- 
tors’ equipment. 


The Mexican Chamber of Commerce 
of the United States, Inc., Woolworth 
Bldg., New York City, has just been 
organized to promote business and eco- 
nomic relations between Mexico and the 
United States, to spread general in- 
formation of reciprocal interest, and to 
foster neighborly feelings. Connected 
with the organization are prominent 
citizens in both countries, including 
Judge Gary, of the United States Steel 
Corporation, and Gumaro Villalobos, 
consul general of Mexico. Interesting 
literature is being sent out, dealing 
with opportunities in Mexico, resources 
of the country and its imports and ex- 
ports. 
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Fuel Prices 








BITUMINOUS COAL 
The following table shows the trend 
of the spot steam market in various 
coals (mine-run bases, f.o.b. mines): 
Market nena 2. see 3. 


Coal Quoting 19 

‘ool |, New York $2.85 $2.75@3.00 
Pocahontas, Columbus 1.85 1.70@1.95 
Clearfield, Boston 1.95 1.65@2.25 
Somerset, Boston 1.90 §.75@2.06 
Pittsburgh, Pittsburgh 1.85 1.80@1.90 
Kanawha, Columbus 1.50 .35@1.60 
Hocking, Columbus 1.75 1.65@1.90 
Pittsburgh No. 8 Cleveland 1.85 §.75@1.85 
Franklin, IIL, Chicago 2.25 2.25@2.50 
Central, IIl., Chicago 2.25 2.10@2.40 
Ind. 4th Vein, Chicago 2.35 2.25@2.50 
Standard, St. Louis 1.85 1.75@1 85 
West Ky., Louisville 1.75 1.75@1.90 
Big Seam, Birmingham 1.85 1.50@1 90 
S. E. Ky., Louisville 1.55 1.50@1 60 


New York—On April 6, Port Arthur 
light oil 22@25 deg. Baumé 3c. per 
gal. 30@35 deg., 4%c. per gal., f.o.b. 
Bayonne, N. J. 

Chicago—April 5, for 24@28 deg. 
Baumé, 85@90c. per. bbl.; 21@36 deg., 
23@23c. per gal. in tank ears f.o.b. 
Oklahoma refinery, or freight adjusted. 

Pittsburgh—On Mar. 28, f.o.b. re- 
finery, Pennsylvania, 36@40 deg. 43@ 
4ic. Kentucky fuel oil, 26@30 deg., 3c. 
per gal. Western, 24@30 deg., 80c., per 
bbl.; 32@34 deg., 2%c.; 36@38 deg., 3c.; 
38@40 deg., 3ic. per gal. 

St. Louis—Mar. 25, prices f.o.b. cars, 
tank lots; 24@26 deg. Baumé, 90c. per 
bbl.; 26@28 deg., 95c.; 28@30 deg., 
$1.10; 32@34 deg., 2%c. per gal. 

Philadelphia—On Mar. 27, 26@28 
deg. Baumé, Oklahoma, 85@90c. per 
bbl.; 30@34 deg., Oklahoma (group 3), 
23@3c. per gal.; 16@20 deg. Seaboard, 
$1@1.10 per bbl. 

Cincinnati—Mar. 29, for 26@30 deg. 
Baumé, 4c.; Diesel 32@34 deg., 44c. per 
gal.; distillate 36@46 deg., 5c. per gal. 

Cleveland—Mar. 29, 26@30 deg. 
Baumé, 3c. per gal. 





New Plant Construction 





PROPOSED 
Cal., Bakersfield—The Kern County Union 


WORK 


High School] Dist., W. J. Walters, Clk., will 
receive bids until April 24 for additions to 
boiler house and installing complete elec- 
trical distributing system. C. H. Bigger, 
First Natl. Bank Bldg., Engr. 

Cal., Grenada—The Grenada _ Irrigation 
Dist., is having plans prepared for diver- 
sion dam, headgates, canals, repairs to 
pumping plants, ete. About $99,870. EF. H. 
Tibbetts, Alaska Commercial Bldg., San 
Francisco, Engr. 

Cal., Modesto — The Modesto Irrigation 
Dist. plans installation of turbine pump of 
2.000 gal. per min. capacity, electric driven 
= operate under a 40 ft. head. P. Jones, 
ner. 

Col. Denver — H. J. Manning, Archt., 
Majestic Bldg., will receive bids until about 
May 1 for a 7 story, 100 x 125 ft. hotel on 
14th and Curtis Sts., for J. Elsner Hotel Co. 
About $500,000. 


Fa., Clermont—The city plans a bond 
election April 24 for an electric light plant. 


fla., Fernandina—The city, H. J. Baker, 
Mavor, plans election to vote $37,000 bonds 
for addition to light, water and ice plant. 


_Pla., Orlando—The Orlando Water and 

Light Co. plans to install additional tanks 
an’ generating equipment to increased 
Capacity of gas plant from 300,000 to 
1,000,000 ft. ner dav. About $75,000, 


Fla,, Perry—The Perry Electric Co. 
Plans to install a 150 K.V.A., 60 eyele, 
2,200 volt direct connected unit, (new or 
practically new). Is open for quotations. 

Fla., Quincy—The city plans extension to 
power plant and electric lighting system. 
Cost between $175,000 and $200,000. 

Ga., Thomasville — The city is having 
plans prepared for a combination power 
house and pump house. About $30,000. C. 
F. Galliher, Montgomery, Ala., Archt. 


Ill., Chieago—H. C. Crane, Archt., 127 
North Dearborn St., will soon receive bids 
for a 2 story, 117 x 142 ft. theatre, stores 
and office building including a steam heat- 
ing system on Roosevelt Rd. and Kourinsky 
Ave. About $400,000. Owner’s name with- 
held. 

Ill., Chicago—S. N. Crowen, Archt., 400 
North Michigan Ave. will soon receive bids 
for a 12 story apartment including a steam 
heating system on Lake Shore Drive. About 
$2,000,000. Owner’s name withheld. 


Ill., Chieago—Arthur R. Jones Syndicate, 


c/o Marshall & Fox Archts., 721 North 
Michigan St., plans to build a 21. story 
hotel on Jackson and Clinton Sts. About 


$5,000,000. 


Ill., Chicago—W. G. Kreig, Archt., 105 
North Clark St., is receiving bids for a 3 
story, 125 x 600 ft. apartment including a 
steam heating system on Austin and Van 
Buren Sts. About $800,000. Owner’s name 
withheld. 


All., Chicago—k. J. Little, 6542 N. Ash- 
land <Ave., will soon receive bids for a 
3 story, 56 x 120 ft. apartment including 
a steam heating. system on Ashland and 
Wallen Aves. About $300,000. Ohrenstein 
& Hild, 30 Kast Ontario St., Archts. 

Il., Chicago—The Marshall Field Annex, 
Room 1893, is in the market for severa] 
Jones underfeed stokers. 

Ill., Chiecago—P. F. Olsen, Archt., 1547 
North Dearborn St., will soon receive bids 
for a 3 story, 120 x 173 ft. apartment and 
stores building including a steam heating 
system on Glenwood Ave. for A. B. Shilline. 
About $300,000. 

Ill., Joliet—D. H. Burnham & Co.. 263 
South La Salle St., Chicago, will soon 
receive bids for a 9 story, 49 x 120 ft 
apartment hotel including a steam heating 
system on Western and Pine Sts. for M. 
Walker, 119 John St. About $400,000. 

Til, Rockford—Peterson & Johnson, 
Archts., 406 Swedish American Bank Bldg, 
will receive bids until April 15 for a 1 and 
§ story factory on Kishwaukee St. About 
$500,000. Owner’s name withheld. 

lil., Rockford—The Rockford Flectric Co. 
South Wyman St., plans improving and 
extending lines and addition to power house. 
About $350,000. Private plans. 

Hil., Whithall — The city, H. W. Rood 
house, Mayor, is having plans prepared for 
an electric light plant, About $75,000. 
Caldwell Engr. Co., Ayears Bank Bldy, 
Noted May 10. 


Jacksonville, DL, Ener. 
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Ky., Jeff—The Equitable Lumber & Sup- 
ply Co., L. Picklesimer, Pres., is in the mar- 
ket for woodworking machinery, electric 
pumps and carloads of Southern pine lum- 
ber for stock. 


Mich,., Detroit—D. Geraldine, Wolverine 
Hotel, is in the market for a 35 to 75 hp. 
stationary engine, Automatic (new or used), 
also a 50 to 100 hp. boiler. 

Minn., Deer River—The city, W. S. Run- 
yon, Clk. will receive bids until April 27 
for sewerage system including mechanical 
and electrical equipment for pumping sta- 
tion, ete. About $40,000. Druar & Milin- 
owski, 500 Globe Bldg., St. Paul, Engr. 

Minn., Minneapolis—The Standard Mate- 
rial Co., Plymouth Bldg., L. L. Quist, Secy., 
is in the market for machinery and equip- 
ment for washing and screening plant, daily 
capacity of 1,500 tons, probably a pumping 
plant equipped with modern screens and 
belt conveyors, locomotive cranes. Com- 
pany not decided on power, whether elec- 
tricity or steam. 

Minn., St. Paul—The city will receive 
bids until May 8 for three pumping units 
at McCarron pumping station, with equip- 
ment, etc. O. Claussen, Engr. 

Mo., St. Louis—The city, c/o E. R. Kin- 
sey, Pres. Bd, Pub. Wks. plans to install 
one 20,000,000 gal. crank and fly wheel type 
triple expansion pumping engine with vac- 
uum pump, boiler, feed pumps, air com- 
pressor, etc. About $75,000. L. Chivvis, 312 
City Hall, Engr. 

Mo., St. Louis—F. E. Palmer Supply Co., 
Rway. Exchange Bldg., is in the market 
for an air compressor. 

Neb., Imperial — The Frenchman Valley 
Irrigation Dist., J. L. Kilburn, Culbertson, 
will receive bids until April 25 for building 
Harvey dam, flumes and pipe lines, and 
setting valves and gates. About $90,000. 
Hershey & Merrick, Brownell Bldg., Lincoln, 
Ener. 

N. J., Elizabeth — The Bad. 
will receive bids until May 1 
records building on Rahway 
$900,000. Oakley & Son, 
Archts. 


N. Y., “Singhamton — H. Monroe, 192 
Water St., is in the market for a motor 
driven air compressor and tank, 

N. Y., Buffalo—The Bureau of Pub. 
Utilities, 332 Ellicott St., will receive bids 
until April 17 for furnishing a complete 
well drilling outfit, suitable for drilling 
wells to 4,000 ft. depths and up to 15 in. 
in diameter, to include auxiliary apparatus, 
engine, boiler, etc. 

N. Y¥., New York—C. 
1133 Bway. will receive 
April 15 for a bank on 
Citizens Savings Bank, 
400,000. Noted Feb. 

N. Y., New York—T. Dwyer, c/o G. F. 
Pelham, Archt., 200 West 72nd St.,_ is 
having plans prepared for a 5 story, 115 x 
145 ft. apartment including a steam heat- 
ing system on Indian Rd. near 218th St. 
About $300,000. 

N. Y.. New York—C. Fischer, 2211 
Bway., will soon receive bids for a 12 story, 
81 x 111 ft. office and store bldg. including 
a steam heating system at 56 Cooper Sq. 


Freeholders 
for a hall of 
Ave. About 
1259 Clifton PL., 


W. Brazer, Archt., 
bids until about 
Bowery for the 

58 Bway. About 


About $500,000. W. K. Benedict, 126 
East 59th Sts., Archt. and Engr. 

N. Y¥., New York—I. Flugelman, c/o 
Schwartz & Gross, Archts., 347 5th Ave., 
is having plans prepared for a 15 story 


hotel on Madison Ave. About $3,500,000. 

N. Y¥., New York—The Greenwood Bank, 
402 Hudson St., will soon receive bids fora 
10 story bank and office bldg., including a 
steam heating system at 224 West 45th 
Sst. G. F. Pelham, 200 West 72nd St., 
Archt. and Engr. 

N. Y¥., New York—The 
lege, 131st St. and Bway., 


Manhattan Col- 
will receive bids 


until April 17 for an addition to college 
on Spuyten Duyvil Pkway. About $1,000,- 
000. J. W. O'Connor, 162 East 37th St., 


Archt. and Engr. Noted July 12. 

N. ¥., New York—E. Prill Co., 420 East 

79th St., is in the market for a 30 or 40 
hp. boiler. 
N. Y., Perry—J. H. Crawford, is open 
for quotations on a ventilating system to 
be installed jn the building which is to be 
transformed into a_ theatre. 

N. Y., Rochester—The Odenbach Co. 
plans to build a power plant on Stone and 
Downs Sts. to supply several hotels and 
large buildings. 

N. Y¥., Rochester—The Sampson-Wohlrab 
Pkg. Co., Buffalo Rd., plans to build a 3 
story, 44 x 108 ft. refrigerator plant on 
Kerr St. and Field Rd. About $18,000. 

N. Y¥., South Rutland—H. D. Parish is in 
the market for a 100-125 hp. horizontal 
boiler (new or used). 
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N. C., Greensboro—The city plans dam 
across Ready Fork Creek, the installation 
of new filters, location of pipe line to city 
and the electrification of the present Ready 
Fork plant which is now operated by steam. 
J. L. Ludlow, Winston Salem, Engr. 

0., Akron—H. L. Sutton, 1049 Diagonal 
Rd., is in the market for a 40 hp. induction 
motor, 220 volt, 1200 r.p.m. with starter, 
one 10 x 10 air compressor. 


0., Cincinnati—Lawrenceburg & Aurora 
Electric Ry., Anderson’s Ferry, S. Shaffer, 
Atlas Bank Bldg., Pres. plans 64 mile ex- 


tension from Anderson 
Terminal Bldg. here. 


0., Cleveland—F. W. Ball, Archt., Hanna 
Bldg., is in the market for electric refrig- 
eration machinery and incinerators to be 
installed in the proposed new building. 
Total cost about $100,000. 

0., Cleveland—The David Holding Co., 
c/o J. Kirby, Cleveland Discount Co., Kirby 
Bldg., is having plans prepared for a 2-4-6 
and 10 story apartments and theatre build- 
ings including a market house, heating and 
ice plant on Shaker Blvd., Moreland Blvd., 
Coventry Rd. and Williams Ave. About 
$30,000,000. A. W. Harris, Cleveland Dis- 
count Bldg., Archt. and Engr. 


0., Orange— The Orange Rural School 
Dist., c/o T. W. Taylor, Chagrin Falls, is 
receiving bids for a 2 story boiler house 
for grade and high school. C. W. Bates, 77 
12th St., Wheeling, W. Va., Archt. 


Ore., Portland — The Oregon Coal Co. 
plans to build a 1 story blast furnace. 


Ferry to the Dixie 


About $500,000. A. J. McKee Co., 2422 
Euclid Ave., Cleveland, O., Archts. and 
Engrs. 


Pa., Phila —J. S. C. Fernald, Archt., 5533 
Wyalusing Ave., is receiving bids for a 6 
story, 101 x 125 ft. apartment hotel includ- 
ing a steam heating system on 46th and 
Walnut Sts. for T. H. Hargest, 501 North 
52nd St. About $1,000,000. 

Pa., Phila.—The International Harvester 
Co. of America, 21 North 23rd St., is receiv- 
ing bids for a 5 story, 100 x 130 ft. and a 1 
story, 64 x 100 x 140 ft. warehouse and 
service station on 16th and Indiana Ave. 
About $500,000. W. D. Price, 5408 North 
Central Ave., Chicago, Ill, Archt. 

Pa., Phila.—T. B. Martindale, 3437 North 
Broad St., plans to build an 8 to 10 story, 
100 x 265 ft. store and office building on 
Broad and Allegheny Ave. About $1,000,- 
000. Architect not selected. 

S. D., DeSmet—The city, O. P. Williams, 
Auditor, will receive bids until April 25 
for waterworks system to include tower 
of 150,000 gal. capacity, pump house, well, 
ete.; also mechanical and electrical equip- 
ment. About $35,000. Druar & Milinowski, 
500 Globe Blidg., St. Paul, Minn., Engr. 

Utah, Salt Lake City—The Utah Steel 
Corp., Boston Bldg., plans to build blast 
furnaces near here. About $500,000. A. 
G. McKee Co., 2422 Euclid Ave., Cleveland, 
O., Engrs. 

Wash., Seattle—The Seattle School Bd. 
is having plans prepared and soon receives 
bids for a 3 story, 200 x 250 ft. high school 


on East 24th and Jefferson Sts. About 
$725,000. EF. A. Naramore, Securities Bldg., 
Archt, 


Wis., Beaver Dam—St. Patrick’s Congre- 
gation, c/o A. J. Leist, is receiving bids for 
furnishing and installing 2 tubular boilers 
and steam heating plant. F. L. Kronenberg, 
Slichter Bldg., Madison, Engr. 

Wis., Madison—The Wisconsin Power 
Heat & Light Co. plans to build an addi- 
tion to power house including equipment. 
About $300,000. Architect not selected. 

Wis., Manitowoc—The Bd. Educ., A. H. 
Zandler, Clk., plans to build a 3 story, 240 
x 419 ft. high school including a steam 
heating system. About $350,000. Perkins, 
Fellon & Hamilton, 814 Tower St., Chi- 
cago, Ill., Archts. 

Wis., Mayville—J. E. Henner, Archt., 74 
South Main St., Fond-du-Lac, will receive 
bids about April 20 for a 2 story, 50 x 90 
ft. factory including a steam heating system 
on Main St. for the Peerless Traveling 
Goods Co. About $50,000. Individual mo- 
tors and special machinery will be installed. 

Wis., Racine—S. Skulte, c/o K. M. Vetz- 
thum Co., Archts., 21 West Van Buren St., 
will soon receive bids for a 6 story, 70 x 
240 ft. arcade building including a steam 
heating system. About $300,000. 

Ont., Bridgeburg—The St. Thomas Pack- 
ing Co. plans to build a cold storage pack- 
ing plant in Crowland Section. About 
$50,000. Private plans. 

Ont., Sarnia—The Dominion Alloy Steel 
Corp. C. H. Wills, Marysville, Mich. inter- 
ested, plans to erect and equip a steel plant 


and install electrically operated furnaces 
and equipment on St. Clair St. About 
$3,000,000. J. J. Mahon, care of owner, 
Ener. 
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Ont., Toronto—The Fisher Electric Co., 
77 Front St., E., is in the market for sev- 
eral electric motors, various sizes, 


CONTRACTS AWARDED 


Cal., Burlingame—The San Mateo Unio: 
High School Dist., has awarded the genera! 
contract for a 2 story high school to Fink 
& Schindler Co., 226 13th St., San Fran- 
cisco, $157,256. Heating and ventilating 
system to J. E. O’Mara, 443 Minna St., 
San Francisco, $31,486. Noted March 7. 


Fla., Tampa—The Exchange Natl. Bank. 
601 Franklin St., has awarded the contract 
for a bank and office building to Stone & 
Webster, 120 Bway., New York City. About 
$700,000. Noted Feb. 7. 


Fla., West Palm Beach — The Florida 
Guaranty Corp. has awarded the contract 
for a 7 story office building on Olive and 
Datura Sts. to Brown & Wilcox, West Palm 
Beach. Cost plus percentage basis. 

Mass., Boston—L. D. Towle, 68 Devon- 
shire St., has awarded the contract for an 
11 story office building on High and Con- 


gress Sts. to the Evatt Constr. Co., 161 
Devonshire St. About $750,000. 

Mass., Marlboro—The Dennison Mfg 
Co., Framingham, has awarded the con- 
tract for a 4 story, 70 x 300 ft. factory to 
the Aberthaw Constr. Co., 27 School St. 
About $400,000. 

Minn., Minneapolis — The city has 


awarded the contract for a centrifugal elec- 
tric driven 1,000 gal. per min. pump witi 
motor, to the Beecher Cummings Co., Ine., 
116 8th St., S., $1,511. Noted Feb. 28. 

Minn., Minneapolis—The Great Northern 
Ry. Co., 4th and Jackson Sts., St. Paul, has 
awarded the contract for engine termina! 
facilities and grade separation work in N.E. 
Minneapolis, at Minneapolis Junction east 
of Spring and Harrison Sts. including con- 
struction of 30 stall round house, machine 
shop, elevating tracks over Spring St., etc.. 
to A. Guthrie & Co., Inc., 366 Jackson St.. 
Road will furnish materéal. Total 
cost about $800,000. Power and_ store 
houses will be built later. 

Minn., St. Paul—The Northern Pacific 
Ry. Co., 5th and Jefferson Sts., has awarded 
the contract for installing automatic signal 
and interlocking block equipment from Dil- 
worth to Mandon, N. D., to the General 
Railway Signal Co., West Ave., Rochester. 
N. Y. Road furnishes materials, 

N. Y., Cohoes—The Cohoes Power & Light 
Corp., 45 West Mohawk St., will enlarge 
power canal and construct 100 ff. ice 
fender, ete. Cost between $500,000 and 
$600,000. Work will be done by day labor 
under the supervision of Sanderson & 
Porter, Engrs., 52 William St., New York 
City. Address C. A. Davis, 216 Columbia 
St., Assoc. Genl. Mer. 

N. Y., New York—R. Ciluzzi, 200 West 
72nd St., will build a 14 story, 60 x 80 ft. 
apartment hotel on West End Ave. and 
103rd St. About $1,000,000. Owner wil! 
build by separate contracts. A steam heat- 
ing system will be installed. 

N. Y., New York—The Coliseum Constr 
Corp., c/o Sommerfield & Steakler, Archts.. 
31 Union Sq., will build a 6 story apart- 
ment on East 18list St. About $300,000. 
Work will be done by separate contracts 

N. Y., New York—Friedman & White, c/o 
Cc. B. Myers, Archt., 31 Union 


° Sa., will 
build a 6 story apartment on Riverside 
Drive. About $500,000. Owner will build 


by day labor. 

N. Y., New York—J. Kavaks, c/o C. Kreym- 
borg, Archt., 2534 Marion Ave., will build 
five 5 story apartments on the Grand Con- 
course and Valentine Ave. About $300,000 
each. Owner will build by day labor. 

O., Cleveland — Euclid-85th Realty Co.. 
c/o F. Riley, 1508 Williamson Bldg., has 
awarded the contract for two 3 story, 70 x 
80 ft. apartments on Euclid Ave. and East 
85th St. to S. W. Emerson Co., 1900 Euclid 
Ave. About $300,000. A steam heating sys- 
tem will be installed. 

Pa., Phila.—The N. E. Ice Mfg. Co., Front 
and Luray St., has awarded the contract 
for a 1 story, 72 x 115 ft. and 43 x 105 ft 
ice manufacturing plant to E. R. Hall, 34 
South 17th St. 

R. L., Providence—The Colwell Worsted 
Mills, 204 Hartford Ave., has awarded the 
contract for additions to plant including a 
2 story, 55 x 200 ft. mill building, 1 story 
46 x 80 ft. dye house, 25 x 45 ft. machine 
shop, 45 x 60 ft. boiler house and a 35 x 44 
ft. shipping building to C. I. Bigney Constr 
Co., 357 Westminster St. Steam heating 
and ventilating systems, sprinklers, ete., wil 
be installed. About $150,000. 

Tex., Hoskins Mound—The Freeport Sul 
phur Co., 61 Bway., New York City, has 
awarded the contract for the a 
1ere 
New 


of a complete sulphur mining plant 
to D. P. Robinson & Co., 
York City. 


61 Bway., 
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Electrical prices on following page are prices to the power plant by jobbers in the larger buying centers east of the 


Mississippi. 


Elsewhere the prices will be modified by increased freight charges and by local conditions. 





SINCE LAST MONTH 


EDUCTION of $1 in 1st quality and 50c. per 1,000 in 

2nd quality clay brick; silica brick down $3 in Birming- 
ham and $5 per 1,000 in Mt. Union District. Chrome cement 
and chrome ore (crude) up $2 per net ton. Advance of 10c. 
per bbl. on portland cement and drop of 15c. per 100-Ib. in 
structural steel in New York warehouses; cold finished steel 
also down in Cleveland and Chicago. Decline of 15c. on struc- 
tural and boiler rivets in New York and 43c. per 100 lb. in 
Chicago; slight shading of price at Pittsburgh mill. Babbitt 
metal cheaper in New York. Raw linseed oil down 4c. in New 
York and 7¢. per gal. (5 bbl. lots) in Chicago. Fuse plugs 
up 20c. @ 25c. per package. Lamps down 5c. @ 10c. per 
package; attachment plugs down 2c. each. 








POWER-PLANT SUPPLIES 








HOSE— 
Fire 50-Ft. Lengths 
NIN MIS 6 5 016:4,5ne ach da www foe dene eee enous 56c. per ft. 
I I oso be icoss caine edcnedow eases . 80 per ft. list less 50—-5% 
Air 
First Grade Second Grade 
SL WTR. cise cee tows ae $0. 31 $0 22} 


Serene ila from I ist 
Second meeianite 50 5° Third  < .50-10-5% 


RUBBER BELTINC—The followirg Ciscounts from list apply to transmission 
rubber and duck belting: 


Cc nn sana teeters ere 


First grade... -40- ecall 





60-10-5% 3est grade.... 60- — 


LEATHER BELTING—Present discounts from list in fair quantities (3 doz 

rolls): 

Light Grade Medium Grade Heavy Grade 
50% 40-5% 35% 





{ For cut, best grade, 50-10°7, 2nd grade, 60%. 
RAWHIDE LACING { For laces in sides, best, 4le per -q.ft.; 2nd, 39¢. 
| Semi-tanned: cut, 50%; sides, 43c. per sa.ft. 


PACKING—Trices per pound: 











Rubber and duck for low-pressure steam, } in...............2 0.00005 $0.90 
Anpentes for high-prescure steam. § OR. 20... cciiccccc ccc scesccwcscees 1.80 
Duek and rubber for piston packing... ......0..cccccsccscececcces a 90 
NE ok cre rk Ra a be wares tana ain nmin ersseonbw Ot 1 10 
UU IIo 25552)5 oon. v-nsurarbid cas ParnGlAiekaipa-e-e eGrel aa wahoo. om . 1.70 
I IN CUI S foiare 6 ang sara gral mina Cewee ae eele-sawelsnors'e 90 
Pe III HI haa. . bc 5p ann edie Gee ota wre dile Sialgvs a arate 1.30 
INN OUI ooo go akse Glo a sinks! wiaiahe 6:0:in v6 GNlw:4 SiR ere PWIOe HG are eine wi alecels 45 
NE SN, SUE I is aw dvcincalenln rt eeeibiaie aie Mise gievereinecee nue 70 
PUMICE SHUG, CUGR NAOT UO 0.0.5.9. 0.4:5.0:0'sstweeinie.n sole sediniee oebi0'e einen 59 
EE GI, CE NCI, oe goin. 0's 0:5 904:6Grie se 5:0 nie avo lees eo bsaciea'ee'e 30 
Asbestos packing, twisted or braided and graphited, for valve stems and 
IR icles ina cyhavalateanalacaioreraiouv var eraraleiessiacmnvewieloeialaeco-ai ein Caer 1.40 
Raieaiad Ge. 6= BE Cet Io 5s oo 5s oe eneeiliick dee Sta wsinaewaree .70 
PIPE AND BOILER COVERING—Discounts are is follows: 
re ED I UNG no. oe sin tine es cceaie wtiedl oie gda nie dcmbieiale 50@55% off 
| ee 65°. off 
For low-pressure heating and return lines 3-ply ... ‘ ee 674% off 
ntnstad’ eoahen . 70°¢ off 





PORTLAND CEMENT—Nevw York, 92 40 per tbl. without bag:, in cargo lots 
delivered on job. Bag charge of 40c. per bbl. 


STRUCTURAL STEFEL—New York delivered price. 3 to 15-in. beams and 
channels and 3 to 6-in. Pale s, tees, and - ates, all $2. 48 ver 100 1b. 


COTTON WASTE—The an a ee certs per pound: 








New York 
Current Cleveland Chicago 
i cnet wee lachiotecarte lich 7.50@ 10.00 12.00 12.00 
COMNGE TAEIED . ..00:6:0.0:0:0:6000 5.50@ 9.00 9.00 9.00 
WIPING CLOTHS—Jobbers’ price per 1,000 is as follows: 
133 x 13:3 133 x 203 
I gc cuicen swans ino encrenae cet noneel $50 00 $55 00 
IE Gi occista siacterdeeioncay Siew eum on ce eeu 55.00 65.00 











LINSEED OIL—These prices are per gallon: 














; NewYork Cleveland Chicago 
Raw in barrels (5 bbl. lots)......... $0.82a@0.83 $1. 06 $0.90 
WHITE AND RED LEAD—Pase price per pound: 

_ —— Red — — ——White 

Current ! Vou ae Current | Yr. Ago 

Ty Dry 
and and 
Dry In Oil Dry In Oil In Oil In Oil 
100-Ib. keg 12.25 3.75 15.50 17.00 12.25 15.50 
25- and 50. Ib. mies 12.50 14.00 15.75 17.25 12.50 15 75 
12$-lb. keg..... 12.75 14.25 16.00 17.50 12.75 16 00 
5-lb. cans... ~~. Wao 16.75 18.50 20 00 15.25 18.50 
ib. cans......... 197.25 16.75 20.50 22.00 17.25 20.50 


RIVETS—The followirg quotations are allowed for fair-sized orders frem ware 


house: 
New York Cleveland Chicago 
Steel » and smaller........... 60-5% 60-10 10°; 65-5% 
Tinned. ‘ = 60-5°; 60-10 10, 4\c. per Ib. net 
Structural rivets, } ‘Lin. diameter by 2in. to 5 in. sell as follows per 100 lb. 
New York $3. 35 Chicago ... $3.00 Pittsburgh 52 $2.10 

3oiler rive ts, same . s: 

New York....... ..§3.4 Chicago. ....... $3.10 Pittsburgh $2.10@$2.20 


REFRACTORIES—Prices in carlots: 








Chrome brick, eastern saieping DOME. ceseeesss SOCCE $49 00 
Chrome cement, 45@ 50% CroOs............ cece net ton 25 00 
Chrome cement, 45@50% Cr 103, WY GRMN S .cae< reas net ton 27 .50 
Magnesite brick: 9-in. straight. net ton 53.00 
Magnesite brick: 9-in. arches, w edge: s and keys. net ton 58 . 30 
Magnesite brick: Soaps and splits................. per ton 74.20 
Silica brick: Chicago district. .........cccceeceees per 1,000 35(37 
Silica brick: Birmingham, Als. ...........20..+++: per 1,000 37(@39 
Sawce Wesck: DES, VMN PR. co. ccccavesccwcecveees per 1,000 27@30 
Chrome ore crude, 45(@ 50% ... . net ton 20 
Magnesite dead burn (Impor ted). net ton 28 .00 
Clay brick, Ist quality, 9 in. shs apes, Pennsylvania, . . . per 1000 32.00 
Clay brick, Ist quality, 9in. shapes, Ohio, )......... per 1000 32.00 
Clay brick, Ist quality, 9 in. shapes, Kentueky, iiessyavecs per 1000 32.00 
Clay bric ik, 2nd quality, 9 in. shapes, Pennsylvana. per 1,000 27.50 
Clay brick, 2nd qu: ality, 9 in, shapes, Ohio .. per 1,000 27.50 
Clay brick, 2rd quality, 9 in. shapes, Kentucky per 1,000 27 50 
BABBITT METAL—Warehouse prices in cents per pound: 
New York Cleveland Chicage 

3est grade Sraiaeeatat viata lstaleven saan) 41.00 36.00 

COMAMROICIRE ols ca ienaneeescccecs. Sea 13.50 9.00 


COLD FINISHED STEEL—Warehouse prices are as follows: 
New York Chicago Cleveland 


found shafting and screw stock, per 1001b. base. $3.35 $3.15 $3 60 
Flats, square and hexagons, per 100 lb. base..... 3.85 3.65 3.50 


BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list 
Current 





Se NN ao 0c aceioi ain Grave ninly wtaietary aloe a erahes ais a oreare tremens : 75% 
SEG ner ae rd eee ea eee enh crave tiaiatan erstainr  Posarg OOXs = 60% 
a, I ey kre cye een Rett ae ene, Se Orcec enn ne tree : 60°% 
ce EEO AAD Loe ae APT dS RE ere 10%, 
Nie INNO oo 0058 oc os accopaalere be aia bibig winds ow oben blbis alae a 50% 
Pressed steel boiler lugs.................... say eaetetaceinigat omeavelaovere 10% 
EE UC IEE IIIS a oid sacs ose sie bis ca ew oars rareln@oawinaercniern en 10% 





WROUGHT PIPE—The following discounts are to jobbers for carload lot 
on the latest Pittsburgh basing card: 


BUTT WELD 





Steel Iron 
Inches Black Galv. Inches Black Galv 
Sere 71 58} ito l}.. ao 44} 294 
LAP WELD 
EE eRe 64 51} 2 ee: 25} 
24 to6 ‘ 68 554 ee nner 42} 29} 
7to8 ee. 514 SEE 42} 29} 
Jan djl2. OPENS 64 503 eS pees . 403 27} 
31 TT WELD, EXTRA STRONG, PLAIN ENDS 
See 57} ere 444 30} 
here tape 70 58} 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
62 50} | ee ee 40} 27} 
Oe See 66 54} Seo 434 313 
5 to 6 65 53; anne 42} 305 
Tek os. Se ee 61 473 i er 354 233 
PRO Bs oeicieicnicis-s 30} 18} 


i eae 41} 
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BOILER TUBES—FPollowing are prices in New York wareh use of tubes manu- | RENEWABLE FUSES, ENCLOSED— 
facture 1 according to specifications of the American Society of Mechanical 250-Volt 600-Volt Std. Pkg. Carton 
Engineers: : Sizes List-Price List-Price Quantity Quantity 
Size Lapweld Steel C. C. Iron Seamles; Steel 1 to 30-amp....... 0.50 ea. $1.10 ea. 100 10 
CRATER ORCC aEberere -Gebees aeir  iekenr $0.22 35to 60-amp.......  1.00ea. 1.25 ea. 100 10 
ee Ae ean Ganeeen, ga pe mvewanese oie tet jens MINS 5.8 x2 te 7 ee. zs : 
IER RRA OLE DY NEE EE 1 De ELE . to 200 NES ‘ 
RESTA SOON re $0.2134 $0.2404 .1936 =| 225 hn 400- ta 7 pen. 11:00 ea. 25 1 
PRI RE ELLE . 1638 .2069 1701 | 450 to 600-amp...:... 11.00 ea. 16.00 ea. 10 1 
NEE SAE Se 1872 snes = 450 to 600-amp....... 11.00 ea. 16.00 ea. 10 1 
Saas aise teeta 2216 505 3384 | RENEWAL LINE FOR ABOVE FUSES— 
peabatnanrnesceis oan 4039 2925 be Bos RS. 09.95 be Le 
PO EAE IEE ETE . 2784 .4308 .3120 aan. ‘an “10 50 50 
7a 3538 5475 7 . | Oto S..::.:..:.. - tSen. 15 25 50 
“Pubes 2! in. diameter, or smaller, over 18 ft. long, 10 per cent extra. . a Ee 30 25 25 
These prices are net per lineal foot based on stock lengths. If cut to special m6 hen: "60 10 10 
lengths, billing will be based on the entire stock lengths. cet ET eae: : a3 : 
In addition to the above, standard cutting charges are as follows: Discount Without Contract—Funce- 
1} in. to 2in. diameter, 5e. per cut. 2} in. diameter, 7c. per cut ; Decker teston..:... . i a ; “its [ee ee ee 5% 
34 - re a A ns per cut. 3 in. diameter, 9c. per cut Hegeng carton but less than std. pkg............ 227 
° ’ \ og a ro Gas Me neh nweks hes cewnd ewes To 
a Ww ithout evel Raeeei: tee & 
SEE AR ee ee ner mee et list 
ELECTRICAL SUPPLIES SN Ds miro iw'ercie bactreu d's uneeewne' eee’ 40% 
- Discount With Contract—F uses: 
ARMORED CABLE—Price per 1,000 ft.—5 per cent 10 days. Te CCE 10% 
Two Cond Three Cond. Unbroken cartons but less than standard package. . 26% 
§ B. & S. Size TwoCond. Three Cond. Lead Lead Rei ae Ae etanoe 42% 
M Ft. M Ft M Ft. M Ft Discount With Contract—Renewals: ‘ 
No. 14solid..... . Ds 00 (net) $138. 00 $164.00 $210.00 | Ee Ta Net list 
No. 12 solid..... 5.00 170.0 225.00 a s rn an 42% __ 
No. 10 solid..... 185. 00 235.00 275.00 } =e ~~ CAD__ 
No. 8 stranded... 285.00 375.00 520. 00 500.00 | FUSE PLUGS, MICA CAP 
No. 6stranded... 400.00 500.00 560.00 aan NIN OUI SII oo oo co aie crv. p-0iv scars 0.t'rere ee Sesame $2.40 
From the above lists discounte are: a 0-30 ampere, less than standard package..... . 2.75 
sO8§ oi its BR Gage eae aeetery 4 - r ; o,° 
oe rog = Z , ; ea Ae Aa eet ts 30% LAMPS—Below are present quotations in less than standard package quantities: 
1,000 ft. and over 45% Saaneaenaebuaeel 38% Straight-Side Bulbs - 





BATTE ERIES, DRY- hia tia: 6 size red seal, Columbia, or Ever- "iaeh, N 
et 


Less than 12 
12 to 50 


ak Ee OCR 34 
eae os aaah eb eeeaeeer 303 
a ruin aes te Oe db peaie ee Eke aE AEN eae ae 





CONDU rr, Price per 1,000 ft.; ELBOWS ! AND Cc OUPLINGS, P¥ Per 100 pieces, 
f. o. b. New York, with 10- day discount of 5 per cent. 








———Conduit-—— - <lbows————~ ———Couplings——— 
Black Galvanized ‘Black Galvanize d Black Galvanized 
Size, 2,500 to 500 to 2,500 to 2,500 to 2,500 to 2,500 to 
In. 5,000 Lbs. 5,000 Lbs. 5,000 Lbs. 5,000 Lbs. 5,000 Lbs. 5,000 Lbs. 
$45.97 =. 25 $ 9.54 $10.40 $4.09 $4.51 
; 58.28 4.28 12.59 13.81 5.87 6.43 
1 83.87 92:18 17.61 19.49 7.53 8.67 
Fy 114.00 125.00 24.75 27.15 10.68 11.76 
1} 136.20 149.50 32.78 35.90 o.5e 14.56 
2 172.84 191.30 60.44 66.88 17.58 19.27 
2} 288.00 316.15 98.83 108.80 25.10 27.60 
3 377.00 414.00 265.22 291.50 37.90 41.60 
35 478.00 566.15 570.06 627.40 51.05 56.20 
7 586.00 644.20 670.00 737.50 62.74 68.94 
CONDUIT NON-METALLIC, LOOM— 
Size I. D., In, Feet por Coil List, Ft. 
a 50 $0.055 } 
250 . 06 | yy and } in. 
250 .09 | Less71% 
200 42 --— 
i 200 x >. Balance 
i 150 18 1000 ft. and over 
1 100 ae 65% 
H 100 33 Coils... .. 60% 
1 Odd lengths .40 | Less coils, 55% 
Odd lengths 55 } 








CUT -OUTS—F ollowing are net prices | each in standard- -pac kage ‘quantities: 
CUT-OUTS, PLUG 





8 ee ee $0.08 OS SS) eee 
8 SX Sea aroaine B , 2 ener > 
2 4 3 SS See 19 ey Gt Mnsbenienarnveosries 38 
ot Seer 15 
CUT-OUTS, N. E. C. FUSE 
0-30 Amp. 31-60 Amp. 60-100 Amp. 
I ig ox dare ecu a atu earee-aa $0.38 $1.20 $1.25 
a nike tnasa'k Vom wwhaahiwea a 1.40 1 80 
3 | SES Serer 47 1.20 gems 
OS are .88 2.00 
oS 8 Sa ery res ee 85 Se 
7. PF oh B. 1.50 4 00 
T. P.toD. P.D.B. 1.00 2.75 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
ss oe ad are Ca eai ee. Cho TS e's wile nawewe ncn $11.50 
oc foro cai kd «Shalala ews orayiero amine ere < 14.86 
a 5 5 acd as eto Wega ws Sean Gia wb. ’ak alow aiord eG 15.46 
No. 16 cotton parallel. ile Peatiaiian :ahatsatilia Ars ein teecwies acelin ata 18.70 
No. 18 cotton reinforced he “AVY - sales ak Wasco ard ete ee anion 21.37 
PUG. FO COREON FOINIOTOON ROBY... .. 6 cccccccccccccccccccceccee 25 49 
Des Or Gy HINO TIL, sk cccccncccncceceessecbvceaecives 17.00 
IO. 16 cotton reinforced HANS. .......cccccccccccccccesscccccceccccs 22 .00 
No. 18 cotton Canvasite cord........cccccccccccccscoccccces 15.40 
No. 16 cotton Canvasite cord. ae 18.00 
FUSES, ENCLOSED— 
250-Volt Std. Pkg. T.ist 600-Volt Std. Pkg. List 
3-amp. to 30-amp, 100 $.20 3-amp. to 30-amp., 100 $0.40 
35-amp. to 60-amp., 100 0 30 35-amp. to 60-amp., 100 .60 
65-amp. to 100-amp., 50 2.90 65-amp. to 100-amp., 50 1.50 
110-amp. to 200-amp., 25 3.00 110-amp. to 200-amp., 25 2.50 
225-amp. te 400-amp., 5-60 225-amp. to 400-amp., 25 5.50 
425-amp. to 600-amp., 10 50 450-amp. to 600-amp., 10 8.00 


Discount: 


-_ Less 1-5th standard ack- 
age, 60%; 


1-5th to standard package, 


60-5%: stands ard package, 65~5% 

















Pear-Shaped Bulbs 





Mazda B— Mazda C— , 
; No. in No. in 
Watts Plain Frosted Package Watts Clear Frosted Package 

10 $0 35 $0 40 100 75 $0.70 $0.75 50 
15 35 40 100 100 95 1.00 24 
25 35 .40 100 150 1.30 1.40 24 
40 35 40 100 200 1.80 1.90 24 
50 35 .40 100 300 2.50 2.65 24 
60 40 45 100 12 
500 ee 3.95 12 

750 5.2 5.50 8 

1,000 6. $0 6.35 


Standard quantities are subject to discount of 10% from list. Annual contracts 
ranging from $150 to $300,000 net allow a discount ‘of 17 to 40% from list. 


PLUGS, ATTACHMENT— 


























Each 

Porcelain separable attachment plug. ...............--cccccssesseees $0.17 

Composition 2-piece attachment plug..................00.00eeeeeeee 24 

Swivel attachment plug uate oeTeNt A SLEW. Solo oe ere ode ee Tom aR eee nas 12 

aS A RRR AE eer ene ee ied CC ate 36 

RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. o. b. New York. 

Solid Solid Stranded, 

No. Single Braid Double Braid Double Braid Duplex 
14.. - $6.3 $ 8.00 $ 9.55 $15.20 
MM achlars scigiicihcorkion aorta 8.30 10.10 11.95 19.85 
_, eee tee 10.90 13.00 15.20 25 .80 
_ BE ee 14.65 17.05 20.05 34.50 
Ritvtacareevceeanwusede ‘swases fee 
Dixcckieceweteeaab Reehes  waees 
DRucerRuaetewabenes Seek ||| ees )} ie 

ee ae 82.70 
Ie iniesuiexe deanna wer ebatarwice oe 8 8=— hws 
Diensaidwadinaice, slew -—« «aparece 121 .80 
yi sb iuratnaracsekee Gatton. 146.35 
MKC iGdGAneiSERaea wander o - eects Sk . 
SOCKETS, BRASS SHELL— 
$ In. or Pendant Cap In. Cap —————. 

Key Keyless Ke Keyless Pull 

Each Each Each Each Each Each 

$0.33 $0.30 $0.60 $0.39 $0.36 $0. 66 

Less 1-5th standard package. ............2++200: 15% 
§-5hh to standard PACKARS. ... 6 ..cccccccccccccescce 30% 
a ee eee 45% 

WIRE, ANNUNCIATOR AND DAMPPROOF OFFICE— 

No. 18 B. & S. regular spools (approx. 8 Ib.) ............eceeeeeeees 34c. lb 

i ee te EG I, 6-6 ocak: cd wcibsadescivanen soe cceadan 35c Ib 

WIRING SUPPLIES— 

Friction tape, } 3 in., less 100 Ib. 34c. Ib., 100 Ib. lots.................. 33c. lb 

Rubber tape, } in., less 100 Ib. 34c. Ib., 100 Ib. lots... ............... 33c. lb 

Wire solder, less 100 Ib. 27c. Xe | Seer en 21c. Ib 

Soldering paste, 2 0z. cans....... . . $1.00 doz 





SWITCHES, KNIFE— 
TYPE “C” NOT FUSIBLE 


Size, Single Pole, Double Pole, Three Pole, Four Pole, 
Amp. Each Each Each Eac 
30 $0. 42 $0.68 $1.02 $1.36 
60 .74 1.22 1.84 2.44 
100 50 2.50 3.76 5.00 
200 , 70 4.50 6.76 9.00 
TYPE “C” FUSIBLE, TOP OR BOTTOM 
30 70 1.06 1.60 2.12 
60 1.18 1.80 2.70 3.60 
100 2.38 3.66 5.50 7.30 
200 4.40 6.76 10.14 13.50 
Discounts: 
ee 5% 
$10 to $25 list value......... 20% 
I NS oc vce s ewinpie-we aaibrereere’ 25% 
ae OF Oe MOE WOOD, . 6c ccescwcccecesecsae 35% 
$200 list value or over. ... i aoe ; 40% 





